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AMERICAN INDUSTRIES.—No. 7. The first nail machine we can find record of was one pa-| Mr. Perkins say if he could enter a large manufactory like 
THE MANUFACTURE OF HORSESHOE NAILS. tented in 1606, by Sir Davis Blumer, in England, and twelve | the Globe Nail Company’s works, and witness the turning 


The manufacture of horseshoe nails by machinery is not ' years later an improvement was patented by one Clement }out of ten tons of finished nails a day, as this concern 
new, but during the past few years so many improvements , Danbury, but neither of these machines ever seems to have | | does? 
have been made, and so much ingenuity shown in perfecting | been put to a practical test. We have chosen as the subject of our industrial illustration 
the machinery used, that the illustration of the largest} Cut nails were first made in this country by Jeremiah Wil- | this week the manufactory of the Globe Nail Works, of Bos- 
nail manufacturing establishment in this country must _kinson, of Cumberland, R. I., in 1775, who built a rough | ton, Mass., whose extensive establishments are devoted en- 
prove of interest to our readers. Every one is familiar | machine with which he cut tacks from sheet metal, and later | tire ‘ly to the manufacture of horseshoe nails. 

with the musical ringing of the anvil of the village | he so improved his machine as to enable him to make nails! The works, which are situated at Boston Highlands, 
smith as he rounds up his time to the full by skillfully | and spikes in a similar manner, finishing the heads in a vise. | Mass., include a large main building, an extensive ell in 
drawing horseshoe nails from rods of tough iron ; and | A Mr. Perkins took out letters patent in this country in| which the several steps of nail making are carried on, a 
many of us have seen the nail maker, who tramped from | i! 1795, for a machine which it was said had a capacity of turn- | rolling mill—a model of its kind—in which the iron is pre- 
shop or making at each stop a quantity of nails; but ing out 200,000 nails a day. This machine eventually found | pared for the punching presses, and a machine shop, where 
now “his occupation is gone.” Machinery, more nimble and | its way to England, where it created great excitement, | all the rolls are made and where the repairs are carried on. 
accurate than he, turns out by the million nails that are | especialy among the manufacturers of hand-made nails. | see buildings are divided by brick partitions and passage 
better finished, more uniform, and of better quality than| The Perkins machine was the first one put in practical | ways, which almost completely isolate one department from 


the article made by hand. 





use, and did its work well in a small way; but what would | (Continued on page 130.) 












































ROLLING MILL 
THE MANUFACTURE OF HORSESHOE NAILS. 








Srientific American, 


ESTABLISHED 1845. 


MUNN & CO., Editors and Proprietors. 


PUBLISHED WEEKLY AT 
NO. 87 PARK ROW, NEW YORK. 








0. D, MUNN. 


TERMS FOR THE SCIENTIFIC AMERICAN. 
One copy, one year, postage included. ..............0.--eeeceeeeseeeeee $3 20 
One copy, six months, postage included .........-.-eesceseceeeee eee 1 60 
Clnbs.—One extra copy of THE Sormarst vse AMERICAN will be enggtins 
gratis for every club ot ave subscri at $3.20 each ; additional copies at 
same proportionate rate. Postage prepaid. 
2 Singie copies of any desired number of the SUPPLEMENT sent to one 
address on receipt of 10 cents. 
Remit by order. Address, 
MUNN & CO., 37 Park Row, New York. 


The Scientific American Supplement 

is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pases. with handsome 
cover. uniform in size with aye AMERICAN. Terms of subscription 
for SUPPLEMENT, $5.00 a year paid, to subscribers. Single copies 
19 cents. Sold by all news dealers throughout the country. 

ombined Rates. — yt ScrenTIFIC Auamecan and SUPPLEMENT 

will be sent for one year. Fone e free, on ae of seven dollars. Both 
papers to one address or different Sadresses, as des 

he safest owes remit is by draft, postal order, ow 7 letter. 
Address MUN OO.. 31 Park Row, N 


Scientific American Export Edition. 

The ScrenTiFIC AMERICAN Fixport Edition is a large and eplondid per- 
jodical, issued once amonth. Each number contains about one hun 
large qante pages, profusely illustrated, embracing: (i.) Most of the 
plates an of the or preceding weekly issues of the SCIENTIFIC 
AME Seam with its splendid engravings and valuable information; (2.) 
Commercial, trade, and manufacturing announcements of leading houses. | 
Terms for export Edition, $5.00 a year, sent prepaid to any part of the 
world. Single copies 3) cents. [@~ Manufacturers and others who desire 
to secure foreign trade may have large. and handsomely displayed an- 
agouncements published in this edition at a very moderate cost. 

The Sciex TIPIC AMERICAN Export Edition has a large guaranteed circu- 
Istion in all commercial 8 throughout the world. Address MONS & 
co.. i Park Row, New ‘ork. 


‘VOL. XL., No. 9. [New Serres. ] Thirty-fourth “Foor. 
NEW YORK, SATURDAY, MARCH 1, 1879. 





























Contents. 
(Dustrated articles are marked with an asterisk.) 

-- 1D 
. 1% 
-- 1 
1% 
-- 16 
131 
, 5 137 
Cane mill wanted, i proved.. 129 
Cannon shot, how vr city, measd 13, 
Greek, Se ~ haa rae _ = 
Cone f.. : 132 
Cuneta a ot. nocsnaes “Sa 
Cooper, Peter. honor to 0. 18 
Copper, Lace Superior ..........- 122 
Cream. apparatus, new*.. 134 
peath. physical 60 nences of. 13 
] ow to distinguish. 122 
Dipktherta Kate ee ™ 
Drill, ratemet, newest ..---, i 
Eagle Oriontal*............00- F-4 
land, poor............- Ls 136 
Eabivition Australian. - I 
Farmer's best friend, the. - @® 
vile sears, improved*.... é . 4 











TABLE OF CONTENTS OF 
THE SCIENTIFIC AMERICAN SUPPLEMENT 


NWo. 165, 
Forthe Week ending March 1, 1879. 


Price 10 cents. Yor sale by all newsdealers. 

I. _penremaye AND MECHANICS.—The Banter Cylinder Fast 
poweeaper Printing Press, with one-half page illustration.—Gun - 

ton, some of its military uses. Its remarks pow 
paeperstag pemaware ‘als. with two figures, sho wing its power t to 
ae | when applied ts uses in the cavalry 
The Wonderful Railways of Peru. By Dr. HeaTH. The Pa and 
Piura Railroad. The Pimentel and cya! Railroad. The nand 
vormages Railroad. The Pacasmayo, ape, gaa ay ena — 


The Salavera and Truxilio road. The 
pind Lima, Ancon, and Chaneay Ba 


— 
a Railroad 

wg ily Sel if-Acting Marae aN with description and four 
facut coupler has been on the Great a 8.4 


res Th 
Railway and all its Counaieae 
French Wheelbarrows, with 2% “4+ By_Dr. Epwarp H. 
and to the ” prench Exhibition 


of 13%. ee for carboye; skeleton ae wheelbarrow; wheel-| << Buccaneers.” 


z truck for wood; truck for pig iron 
baggage truck; sack truck; low ‘truck for hauling stone; Bloom truck ; $ 
dray, with windlass, for hault uling stone; Bruel’s tub barrow ; Beame’s 

p barrow; rotary ge ip swinging tub barrow; rotary gar. 
on barrow; another garden pump barrow. All the above 
mely if iustrated. 


0. ON THE Urs MEASUREMENTS OF MODERN SCIENCE.—By 
ALFRED , Aree. No. XVI, On the Apepention of Rotati R_ 
rors to te Measurements of Minute Le % 
On’ Wheatstone’s i riments to Measure t + pone 
he FA Discharge. 


ination of s--y Velocity of Winari cite gt, € "Conducting 
ie above 90 meees Seevecing ane valuable paper. 
Ou “Atwood 8 Machine. A communi on from POWHSATAN CLARKE, 
M_D., Professor of Natural Sciences, Baltimore City College. 
IIL CHEMISTRY AND METALLURGY —Notes on ~e PRecmcovienl 
Exami rom a Vey! to the » Roce 


b » 
gineers. By A. MauTexs. W Ce. LY 
aie popes. showing the case ne nty where’ impo rant and vai 
a ee 4 f dierent 8 


locity of El 
ty of . Electricity 
On t 


mens, accurate’ is 
drains ace the form and appearance © the crystals of tron, of 
as appearances 
of and and polished tin, etc. 
ae of the New New io Academy of Sciences. A pever by. 
him in the Silver ‘daiet Mine. Hentilite and animikite, with 


“Geomey iron Pilterss 
Spongy an4 Silicated Carbon Filters. A series of 
aw Y therewith, with a valuable table of results. 
Ww Wignem toni * ae 


of Organic Compounds. JOuN M. 
ormasan, of | of ihe Trad of lornia. Sh chemical 
proovenes and ton Lm A Tor the artifetal pro ution af Wormie Reid 

mors. Cone Cestolic s cl ties Blae. 
anes eats and Other Foods. How 

produced. By Dr. B wr tt By 
Iv. ZATURAL HISTORY, GEOLOGY, aC —The Heat of the Comstock 
Mines. by Prof. cous A. CHURCH, E.M. A ¥i interesting paper, 





containing detafis of the tempera’ 
es at the different d he the heat of the waters therein, the 
ae ne a. e rate o heat through 
__ tes etal with appiiances or cook -—Origin of 


RI 
pnt UirUe HORTICULTURE, rye kate York Hor: 
pha ha anc | Sy dry them in 
cutting beck. Th task. te seme of sucees ip Bech ies 
ehdling toch mth ren berrien r now varieties, et. noes, 
The Sodas -tndina Sut Pa in Rey JaBEz FISHER. 
VL MISCELLANEOUS. _—Chieago claims ms the next Exhibi- 
yy Canary tow Bieeaea oy Minclent Troy 
Ginzed Pottery — Dignity of Labor. i roy. Ancient 


Scientific American. 
STRIKES IN LIVERPOOL AND LONDON. 
The strike in Liverpool now (February 13) includes not 
only the sailors and dock hands, but laborers generally, 
carters, and carpenters. The entire trade of the city is 
paralyzed. Thirty-five grain laden ships destined to Liver- 


pool have stopped at Queenstown, and their owners do not 
know where to send them. Meanwhile there is danger that 


the grain will heat and spoil. Few, ifany, ships are leaving | 


the port; and steamers arriving can be discharged only by 
men brought from other ports and protected by the police 
and military. 

The fleet chartered at Liverpool to convey troops and sup- 





plies to South Africa will have to be fitted out at other ports. 
The shipowners’ committee and a deputation from the 
strikers met on the 12th, the former proposing to pay the old 
wages, provided the day’s work shall be one hour longer. 
This proposition was rejected by the delegation. The ship- 
owners’ committee then, on their own responsibility, sug- 
gested that the question be referred to arbitration. This | 
suggestion was also rejected. 

The threatened strike of the Amalgamated Society of 
Engineers has begun at London, involving the engineers, 
boiler makers, steam engine makers, iron moulders, and 
other iron workers in all the great establishments which 
ordered a reduction in wages. It is said that the pattern 
makers and a hundred other trades intend to follow. 

In view of the fact that strikes are invariably failures on 
a falling market, this action of the workingmen of Liverpool 
and London—both cities being overcrowded with laboring 
people—would seem to be anything but prudent. Every 
day’s delay of manufacturing and commercial industry only 
hastens the decline of England from the commercial and in- 
dustrial supremacy she has so long enjoyed; and the laboring 
part of the community must be the first to suffer from the 
loss of trade which England’s rivals are only too ready to 
take up and keep. 

Ce ee 
HONOR TO PETER COOPER. 
The eighty-ninth anniversary of Peter Cooper's birthday 


127| was appropriately celebrated at his house in this city on the 








. 








evening of February 12, by 2 large gathering of prominent 
citizens, and the investment of the venerable inventor and 
philanthropist with the honorary degree of Doctor of Laws, 


33 | conferred by the Regents of the University of New York. 


More correctly, perhaps, it might be said that the University 


iio | of New York was permitted to honor itself by enrolling the 


name of Peter Cooper among those of its most honored 
alumni. 

The life of Peter Cooper is typical of the nineteenth cen- 
tury and the American people—a time and country which 
have done so much to make possible the experience which, 
to use Mr. Cooper's own words, has compelled him ‘‘ to be- 
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lieve that it is to the application of science to the laws of 

is life that we must look for all future improvements in the con- 
dition of mankind.” As one of the leaders in the applica- 


tion of science to human industry, both by personal inven- 
tion and through the influence of the noble institution of 
practical learning which he founded, Mr. Cooper has won a 
place in the esteem of his countrymen excelled by few. To 
those who have to make their way in life by unaided effort 
and personal worth, the successful career of Peter Cooper is 
@ perpetual encouragement and model. May he long enjoy 
the satisfaction of seeing the beneficent fruits of his indus- 
trial, scientific, and philanthropic efforts. 
a et ee 
SAMUEL BATCHELDER. 

Massachusetts has lately lost two notable sons, both aged 
iese-Ridind H. Dana and Samuel Batchelder. The first 
was a man of letters, and famous. No New Englander 
would dare admit that he had not heard of the author of the 
American encyclopedias give full particu- 
| lars of his life and writings, though the one was uneventful, 
| and the other without any marked effect upon the world’s 
progress, even in literature. Mr. Dana was a dreamer, and 
his intensely practical countrymen rewarded him with fame. 
Mr. Batchelder was a doer, one of the pioneers in the cotton 
industry which has given New England so much of her 


he | wealth and influence; a brain worker of singular power; a 


man of science and invention. Look for his name in the 
American Cyclopedia, and you will not find it. The purely 
literary standard of culture hitherto prevailing leads invari- 


ably to the exaggeration of the importance of essayists and | 
y| verse writers, and the almost total oversight of practical 


thinkers. By-and-by the value of science and practical en- 
ergy and useful invention will be more justly esteemed 
among men. 

Mr. Batchelder was born in Jaffrey, N. H., June 8, 1784— 
five years before the first cotton mill was erected in the 
United States. His parents removed to Ipswich, where, in 
1808, the young man helped to build the second cotton mill 
in New Hampshire. Afterward he took charge of it, becom- 
ing so closely associated with the establishment and growth 
of the cotton industry in this country, as to justify the re- 
mark that, ‘If he did not create this great manufacturing 
interest, he watched over it in its infancy, and contributed 
by his enterprise, sagacity, and inventive genius to its rapid 
development and its vigorous and far-reaching prosperity.” 

Mr. Batchelder early became known as a scientific manu- 
facturer who understood all the details of his business, and 
was intrusted by capitalists with the founding of the cotton 
industry at Lowell. He built the Hamilton Mills, and after- 
ward, while in charge of them, designed those fabrics for 
which Lowell has been famous and which have been staple 
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fatils of commerce ever since. In 1831, when the success 
of Lowell’s manufacturing enterprise had become acknow. 
ledged such as had never before been known in New Eng. 
land, Mr. Batchelder united with parties in Boston in pur. 
chasing the site of a factory in Saco, Me., then recently 
burnt, and took charge of the erection of the York Mills, 
becoming their superintendent. He soon saw and appreci. 
ated the capabilities of the place, and with his associates se. 
cured the whole water power at what was then called the 
Saco Falls, and laid the foundation of another great manu- 
facturing city. 

Having made the York Mills one of the most successfy! 
corporations in New England, and secured a Competency, 
Mr. Batchelder, in 1846, resigned his trust and removed to 
, Cambridge, intending to devote himself to his library, which 
| was large and choice, to his grounds, and to the gratification 
of his tastes generally. But when the great manufacturing 
| enterprise at Lawrence was projected he again was swept in 
as one of the proprietors, and soon after he became active sly 
“engaged once more in manufacturing enterprises, holding 
| the office of director in many corporations, and that of treas- 
urer in the Portsmouth Mills, until 1855, when he took 
charge of the York Mills, which had declined during his ab- 
sence, put them in running order, and has since been treas- 
urer and manager of them, as well as of the Everett Mills at 
Lawrence. 

An account of Mr. Batchelder’s success as an inventor was 
given in the ScrENTIFIC AMERICAN last summer, in connec- 
tion with an illustrated description of his ingenious, simple, 
and ‘efficient dynamometer. Mr. Batchelder also invented 
the steam cylinders and connections so universally used for 
drying yarns. About the year 1833 or 1834 he invented and 
applied the first stop motion to the drawing frame, which he 
patented in England; and it has since been in general use in 
that country as well as this. 
aS 

THE PLAGUE IN RUSSIA. 

The condition of things in Southeastern Russia is unmis- 
takably alarming. There have been several local outbreaks 
of plague in Turkey and in North Africa during recent 
years; and during the past year the movement of Turkish 
levies, the herding together of homeless refugees, the mass- 
ing of Russian troops in unhealthy districts, and the return 
of troops from infected places, have furnished conditions 
extremely favorable for the development and spread of epi- 
demic diseases. Whatever the cause, it is certain that an 
epidemic of a peculiarly malignant character began in the 
low country north of the Caspian Sea early in the fall, and 
has since steadily spread northward and eastward in spite 
of the unfavorable season and the most energetic attempts 
to isolate the infected regions. 

At first the disease was described as a malignant typbus 
fever, a disease which has prevailed very largely among 
Russian troopsin Turkey. Later reports from Russian phy- 
sicians give as the characteristics of the existing epidemic 
the well known symptoms of the true plague, but describe 
them as extremely rapid in their development, the victims 
generally dying within ten hours of the first attack, some- 
times within four hours. Ninety per cent of those taken 
with the disease die, and naturally the wildest alarm pre- 
vails in the districts menaced. A large number of Cossacks 
who fled from one of the first infected villages were lately 
found frozen to death on the banks of the Volga. The dead 
lié unburied in the streets, and as soon as warmer weather 
returns the festering corpses must materially aggravate the 
pestilence. 

Leibermeister describes the true oriental plague—whose 
excursions into Europe during former centuries proved so 
terribly fatal—as a fever of a most acute and violent type, ac- 
companied by buboes or carbuncles, and often followed by a 
long train of disorders, Four stages of the disease are re- 
cognized: 1. The stage of invasion; 2, the stage of intense 
fever; 3, the stage of fully developed buboes; 4, the stage 
of convalescence. 

The first stage begins suddenly, sometimes with fever. 
The general health is seriously disturbed. There is great 
bodily and mental weakness, headache, dizziness; face pale 
and flabby, features distorted, eyes languid, speech awkward, 
gait staggering; nausea, vomiting, and diarrhea occur. This 
stage lasts from a few hours to one or more days. The 
change from this to the second stage is marked by fever, 
usually beginning with a chill, and followed by extreme 
lassitude and fever, with its attendant consequences. Soon 
the patient passes into a well formed typhus condition, 
with delirium, passing on to stupor. The tongue becomes 
dry, cracked, hard; the tongue, teeth, lips, and nostrils, 
are covered with a dark mucus or with soot black crusts; 
cardiac weakness or paralysis follows. After two or three 
days buboes appear and the third stage begins. The fever 
diminishes, and a sticky, offensive perspiration covers the 
body. The pulse becomes fuller and less rapid, and the 
mind grows clearer. Buboes new appear on the groin, 
with carbuncles on the back of the neck and other parts of 
the body, and gangrene. 

Convalescence begins between the sixth and tenth days, 
and is often protracted by continued suppuration of the 
buboes. Among the sequel of the disease are enumerated 
parotitis, furuncle, abscesses of the skin and muscies, pneu- 
monia, protracted fever with continued typhus condition, 
dropsy, partial paralysis, mental disturbance, etc. Genuine 
relapses also take place. Death may occur during any stage 
of the disease, though agers between the third and fifth 























days. The mortality is greater than that of any other 
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epidemic disease. At first almost all of the sick die; and | bleaching sirup, but their use is not countenanced by the | house of Mr. Field twenty-five years ago to organize the 


for long periods the mortality may range between 70 and | better class of refiners. first ocean telegraph company has since died, namely, Mr. 
90 per cent. i ¢ ; When tin and alum are used, the object is the saving of | Chandler White. His successor, Mr. Wilson G. Hunt, with 
The manner in which the disease spreads is not clear. It | time and labor. Their use is very limited. the other four founders—Peter Cooper, Moses Taylor, Cyrus 


js certain, however, that no efficient protection is known for! Candy, though a good deal mixed with glucose, is rarely| W. Field, Marshall O. Roberts, and their legal adviser, 
those who cannot isolate themselves absolutely from infected | adulterated with anything injurious to health. ‘There are | David Dudley Field—are still alive to see the wonderful ex- 
districts. The only successful treatment hitherto found has some candy toys, not intended, but of course liable, to be | tension of electrical intercourse that has grown out of the 
been rigid quarantine, with the most pitiless isolation of the eaten by children, which are sometimes painted or colored | enterprise they inaugurated a quarter of a century ago. 

sick or exposed. The disease must be stamped out as soon with poisons—metallic pigments—but I think the attention —_—_——.+ oe 

as it begins, if need be with the utter extermination of in- which has been calied to this matter by the published reports TRADE ARBITRATION IN ENGLAND. 

fected communities and the burning of their villages and | of the State and city boards. of health and the prosecution of | Some months ago Governor Hartranft, of Pennsylvania, 
effects. Leibermeister, writing when there was no proba- one or two manufacturers Jast year has had a very beneficial | sent Mr. J. D. Weeks, of Pittsburg, as special agent to Eng- 
bility of a recurrence of the plague in Europe, said, after de- effect, and I think it would be difficult to find in Boston at | land, to inquire into the practical workings of arbitration in 
scribing the murderous measures which had been success- the present time candy adulterated or colored with any sub-| the adjustment of labor disputes, A meeting of the Con- 
fully employed to prevent the spread of the disease: ‘‘If we stance likely to be injurious. Starch is used to a considera- | gressional Labor Committee was held, January 22, for the 
chould ever again be threatened with an outbreak of the | ble extent in making lozenges, and gum arabic in some special purpose of listening to a statement of the results ar. 
plague in Europe, we should know exactly what measures kinds of confectionery, also gelatine, but these can hardly |Tived at by Mr. Weeks, a full report of which, with statis- 
to adopt to ward off the danger. . . . It is scarcely ne-! be called adulterations, as they are well-known articles of | tical proofs and much collateral information, having been 
cessary to mention, that owing to our imperfect knowledge food.” already submitted to the Governor. 

of the nature of the plague and the mode of its develop-| The adulterations of ground mustard, pepper, spices, etc.,| Mr. Weeks said that the practice of arbitration began in 
ment, as well as of the manner in which the contagion are of a nature to affect the pocket rather than the health. | the iron trade in England in 1870. The trade in the North 
is carried, etc., it would be advisable rather to do toomuch The same may be said of teas and coffees. Of the general | of England was then new, and the workmen, gathered from 
than too little; and when there is any doubt it is better to purity of drugs, Professor Babcock said: ‘I think of all/all parts, had nothing in common. The strike of 1865-66 








follow the same way.” classes of merchants, retail druggists are less guilty of adul-| lasted four months, and there were constant troubles until 
The black death which carried off so large a portion of terating their goods than any other ” 1869, when a board of arbitration was formed. Since that 
the human race about the middle of the 14th century pre- _ +9 time there has not been a strike. Wages were raised under 


sented all the essential characteristics of the ordinary bubo | THE FARMER’S BEST FRIEND. the operations of the board from $2 to $3.30 a ton for pud- 
plague, to which was added lung complications with ex-| The inventor helps the farmer, not merely in devising | dling, and they have since declined to $1.75 a ton, the pre- 
pectoration of blood. Some have thought it a distinct disease; time saving and labor saving means for getting in and har- | sent rate. 
it is more probable, however, that it was the same pest, vesting his crops; not merely in perfecting means of com-| The best evidence of the popularity of the system was 
aggravated by other maladies—the natural result of so vast munication by which the most distant markets are made | found in the fact that at the close of the year 1875, 35 works, 
an accumulation of unburied corpses. Most of the recent accessible, and the cost of transportation so reduced as to '18,000 ironworkers, and 1,900 puddling furnaces were its 
epidemics of the plagues in the East and in North Africa give value tothe surplus products of the most secluded farm; | supporters. In the English Northumberland coal regions, 
have occurred during the warm damp weather of spring and not merely in multiplying and cheapening the comforts and | from 1873 to 1877, all disputes were settled by arbitration, 
early summer. | luxuries of the farmer's home, but still more in making home | during which time troubles between the employers and em- 
ee markets for the farm's productions, and thus preventing the | ployed ceased. In the Durham region, in which 50,000 
FOOD ADULTERATION. steady drain upon the resources of the soil incident to the | miners are at work, the same system is in operation, and the 
We had occasion, not long since, to criticise somewhat | exportation of raw products, /men are now working on a sliding scale of wages. In South 
sharply the management of the Social Science Association, As the Chicago Inter-Ocean observes: Wales the strikes, after causing a loss of nearly $15,000,000, 
in allowing a member to secure a quasi-sanction for a tissue} ‘‘ Nature is a bountiful giver, but she requires that what | ended in the formation of a board of arbitration and the 
of sensational assertions with regard to food adulteration in | is taken from the ground by the processes of vegetation shall | adoption of a sliding scale of wages, now in operation. The 
this country—assertions which we had the best of reasons for | be repaid with equivalents in the shape of manures, For |scale provides for a minimum figure below which prices 
believing to be as groundless as they were sensational. | lack of paying that debt, she punishes the farmer with in- | cannot fall, and twice the men themselves agreed to a lower 
Indirectly, however, Mr. Angell’s extravagances have been | creasing sterility of the soil. We, therefore, have seen the | figure. Two years ago the people interested in this industry 
beneficial in calling out from public analysts a summary de- | richest wheat fields retire from the State of New York and | in Wales took a vote whether to continue or abandon arbi- 
nial—not only of his assertions, but all others like them. | take position in Ohio, Dlinois, Indiana, and Michigan, then ‘tration. The vote stood 19,000 for it, and 9,000 against con- 
The Boston Hvening Transcript prints a three column report leave these localities for Wisconsin, Iowa, and Minnesota, | tinuation. The hosiery and pottery arbitrations were not 
of an interview, touching this matter, with Professor James | whence they are making ready to take their flight to Ne-| successful. Arbitration is resorted to in the nut and bolt, 
F. Babcock, State Assayer of Liquors and Professor of Chem- | braska, Kansas, and Colorado. In many places of the West | nail, iron stone, miners, quarrying, iron moulding, chemical 
istry in the Boston University. the yield of wheat has permanently fallen from 35, 30, or 25 | manufactures, boot and shoe makers, and in the manufac- 
While iv hearty sympathy with the efforts making to pre- | bushels an acre down to 12, 10, or 7 bushels. This is the | turing of textile fabrics, the only system of arbitration made 
vent or diminish the adulteration of food, Professor Babcock | penalty which the agriculturist pays for exporting the vege- legal in Wolverhampton. Here the awards of the board 
is obliged to contradict emphatically Mr. Angell’s sweeping tative constituents of his land. Only where the produce of | were accepted as a set of working rules, and the contract of 
statements. With regard to the use of poisonous adulte- | the fields is consumed in their neighborhood can the waste hiring between the employers and employed was as binding 
rants, he said that in a large experience he had rarely found of consumption be applied to maintain fertility, otherwise | as any other. 
in foods or drinks substances which would be likely to be | the loss is constant and sure. The waste of consumption| Mr. Weeks expressed the opinion that there could not be 
injurious to health, | is always in proximity to the fields when manufacturing in- a successful system of arbitration without trade unions, He 
As State Assayer of Liquors, he has had to examinea large | dustry, widely diversified and developed, is in proximity | believed that the system would be beneficial in this country. 
number of samples sent to him by selectmen and other pub- | also. It is for this reason that the thorough establishment It is to be hoped that in his official report Mr. Weeks will 
lic officers, About one third of the samples were found to | of manufactures always precedes a scientific agriculture and | be able to explain the failure of arbitration in several recent 
be ‘‘extended ” by artificial colors and flavors; but a)Jmost | a highly prosperous condition of the farming classes. Poor | cases of strikes in England. In regard to wages and living, 
without exception these adulterants were not injurious to lands will make farmers poor. Manufactures help to keep Mr. Weeks said that while puddlers received $5 a ton in 
health. the lands rich, and to improve those which are less fertile.” Pittsburg, the same work brings in England less than $2. 
Those liquors most adulterated or likely to be adulterated| The inference is that, as tariff protection multiplies all Rents are cheaper, but living is bigher in England. Ameri- 
with really injurious substances tire ports and clarets, which | branches of manufactures, that policy must be conducive to can competition in iron, he said, was due to the fact that 
are said sometimes to contain logwood or aniline colors, | the welfare of farmers, and should receive their energetic common American iron is equal to their best, and they can- 
though he never met with any in the samples submitted to and unwavering support. But this is not the only inference | not approach the former in quality. 
him as assayer. that is warranted by the facts of the case. | ee 
For several years Professor Babcock was the official analyst} During the past twenty years the farmers of the Wort AN IMPROVED CANE MILL WANTED. 
of Boston, and made analyses of milk for the milk inspector. | have been enormously benefited by the increase of home Our Louisiana sugar growers are calling loudly for an in- 
About a quarter of the milk sold was found to be diluted | markets due to the rapid extension of manufactures through- | vention which some of our ingenious readers ought to sup- 
with water and the color restored by the use of burnt sugar. | out the great agricultural States. By far the larger part of | ply, namely, a cane mill which will largely increase the 
He had never found any other adulterations in milk. He | the manufacturing industry of those States is based on and | yield of juice obtainable by current methods of pressing. 
said: made possible by recent inventions. Without such inven-| At present but little over half the juice is extracted, even in 
‘* All the stories of sheep’s brains, starch, flour, chalk, etc., | tions the West could do little manufacturing. Without the best managed mills, the majority of planters failing to 
as adulterants of milk are idle fancies. Records of the milk | them the millions of consumers lately added to the non-agri- | realize so much as 50 per cent of the possible yield of their 
inspector of the city of Boston, Mr. Henry Faxon, whom I | cultural portion of Western communities would have re-| cane. The Mason process, in which the pressed cane, or 
believe to be a faithful and efficient officer, contain sworn | mained at the East, or in Europe, whither the Western far- | bagasse, is saturated and subjected to a second pressing, is 
statements of the results of analyses of milk, the first in 1859 |mer’s crops would have had to go to find a market, his pro- | said to increase the yield from 15 to 20 per cent, but the cost 
by Dr. A. A. Hayes, and followed in succeeding years by | fits diminished by the cost of transportation, and the strength of evaporating the greater volume of water must consider- 
others, from the late Charles T. Carney, Dr. Charles T. Jack-| of his land decreased by the elements carried away. Yet, ably reduce the gain. The Mallon process, in which the 
son, Dr. J. C. White, and Professor J. M. Merrick, includ- | strange to say, the representatives in Congress of communi- | cane is subjected to the action of steam direct from the boil- 
ing about one hundred by myself, a record of twenty years, ties which inventors have made possible, professedly acting | ers, while the cane is passing through the mill, is said to 
and comprising nearly five hundred analyses, and in no in-|in accordance with the wishes of their constituents, have demonstrate the possibility of getting 72 per cent of the 
stances is anything other than water and caramel reported.” directly and strenuously assailed the system which, more juice from old stubble cane, and 74 per cent from plant cane; 
The average amount of water found in Boston milk was | than anything else—more, probably, than all things else to-| though whether it will do this in average working we are not 
about 10 per cent; but that amount is decreasing. He knew | gether—has been the mainspring of recent invention. It | informed. The problem is no doubt a difficult one to solve, 
of no adulteration of butter, except possibly by the addition 'has made the American people—those by adoption as well | but it is well worth attempting. A process that would eco- 
of oleomargarine, which if properly prepared is worth even 'as those of native birth—a race of inventors, and the far-| nomically save any considerable portion of the juice now 
more than butter asa food. He never found granular or| mers of the West have been benefited thereby more than | wasted would not only largely increase the profits of sugar 
block sugar adulterated. In exceptional cases glucose has | any other part of the community, yet their representatives | growing, and enable our American industry to compete suc- 
been worked up with cheap sugar; but glucose is not injuri- | say that the patent system is injurious ! | cessfully with that of the countries most favored by nature 











Cus. It is less sweet than cane sugar, but has almost the —+ oo for this work, but would certainly remunerate the inventor. 
same food value. A CABLE JUBILEE. In the words of a planter, who begs us to lay this mat- 


Glucose comprises about 80 per cent of honey, about 60| Invitations have been sent out by Mr. Cyrus W. Field, of | ter before our active-minded readers, the planters will pay 
Per cent of dried figs. It is the substance into which in the | this city, for a grand dinner party, on the 10th of March, in | as well as bless the man that can say Eureka! 
so all starchy or saccharine food must be first converted | celebration of the twenty-fifth anniversary of the a 
elore it can be assimi e sugar when | by merchants of New York of the company to establish tele- 
taken into the body peta Bie coy so nis graphic communication across the Atlantic. Mechanic, states that he has successfully used the gas and 

In molasses the absence of foreign substances is almost the| Now that the world is covered by a network of ocean | water pipes in his dwelling asa source of electricity for a 
Universal rule. The cheaper grades of sirups are sometimes cables, it is hard to realize how recent is the innovation, or microphone. He connects one of his microphone wires with 
mixed with glucose, but not in any of the refineries in the | how much the originators of the movement had to contend | the gas pipe, the other with the water pipe, and finds the 


Vicinity of Boston, Alum and tin are sometimes used in| against. Only one of the five gentlemen who met at the | current ample and of course constant. 
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Mr. C. O. Gregory, in a communication in the English 
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THE MANUFACTURE OF HORSESHOE NAILS. 
[Continued from first page.] 





Scientific American. 


to supply. In all times and seasons horseshoe nails, like 


another. The beams, girders, and stairways are entirely of | staple articies of food, are in constant demand. 


iron. It is, as a whole, an example of the most approved 


fireproof construction. 


The nails made by the Globe Nail Company have been 
steadily growing in favor since their introduction ten years 


| 


The machinery is driven by two Corliss engines of | ago so that it has been necessary to eniarge their works 


| 


150 horse power each, one of which appears in the roiling | and increase their facihties from time to time. having now 
mill in the lower portion of the front page view, the | attained such proportions as to entitle it to the highest piace 


other is employed in driving the nail machinery shown in 
the other views. 


| in the front rank among the similar industries of the world. 








Only the best Swe- 
dish iron is used in 





the manufacture of mm = ESE 


these nails, It is = 
reduced to the re- 
quired form in the 
rolling mill, being 
first heated in the 
furnaces shown in 
the background,and 
afterward passed a 
between a succes- 
sion of rolls, which 
reduce it in thick- E : : 
ness, elongate, and 
shape it for the == 4 
operation of punch- 2S = 
ing. On finally se - = } 
leaving the rolls the == P | 
iron is conveyed to EE 
the press room, ' 
shown in the upper 
left hand view on 
the title page, and 
is automatically fed 
to power presses, 
which cut the nails 
from the strip with 
uniformity and ac- fi = 
curacy. Being 
worked in oil 
through the several <-> + _~.o7- 
processes of manu- ~~ 
facture and fin- $ . 
ishing, the iron is 
not liable to rust 
while in store or 
in transit 

From the presses 
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the nails go to the tumbling cylinders where they are | 


smoothed by attrition, after which they are pointed, and 
stamped with the Globe Nail Company’s trade mark in the 
finishing room shown in the upper right band view in the 
title page engraving. The machines here employed 
are attended by girls. After this operation the nails are 
again tumbled, and are finally conveyed to the assorting room, 
where each nail receives individual attention. Those having 


Fig. 1—PNEUMATIC REGULATOR FOR 


the least imperfection are rejected, and only the absolutely 
perfect ones are packed for shipment. 

These nails are far more perfect than hand-made nails, 
and as they cost but very little more than the iron from 
which they are made, it is obvious economy for every horse- 
shoer to use them. 

The nails made by this company not only find their way 
into all parts of this country, but are sent to Europe in large 
quantities, where they successfully compete with those of 
English manufacture. Millions of horses are constantly 
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Fig. 2.—ASSORTING ROOM. 


As an evidence of the public appreciation of their goods 

| the company point with commendable pride to the fact that at 

every World’s, National, State, County, and Industrial Fair, 
where their horseshoe nails have been exhibited, they have 
received the highest awards. At the recent Exhibition at 
Paris, this company received two gold medals, being the 
only gold medals ever awarded for horseshoe nails. 

The marked success of this concern is due to a careful 
selection of material, scrupu- 
lous care in manufacturing 
and assorting, and the adop- 
tion of improved labor-sav- 
ing machinery, by which the 
product is not only cheap- 
ened, but made better. 


PNEUMATIC REGULATOR 
FOR CLOCKS, 

The pneumatic clock regu 
lator represented by the ac 
companying engravings is the 
invention of Mr. E. J. Muy- 
bridge, of San Francisco. It 
is intended to regulate with 
accuracy a certain number of 
clocks located in different 
parts of large cities. 

The pneumatic regulator 
may be applied to any ordina- 
ry clock operated by weights, 
springs, or other motive pow- 
er. It consists of a series of 
hollow bells, plunging into 
and emerging alternately 
from vessels filled with a 
liquid; by this means the air 
within the bells is compressed 
and forced through tubes into 
a second vessel filled with the 
same liquid, where the tubes 
end just below a second series 
of bells corresponding in 
number to the clocks to be 
CLOCKS. regulated. From here the air 

acts directly on the gearing 
| of the second and minute hands of the clocks. The fur- 
| ther details are easily understood from the engravings. Fig. 
1 represents the clock combined with the regulator, which 
acts on the clock, represented by Fig. 2, which may be situ- 
ated at any distant point.—La Nature 
STOLE SAREE SER SEP EE 

A Fast Fire Enorxe.—Switzerland exhibited at Paris a 
self-propelling fire engine, which traveled to the Exhibition, 
a distance of 250 miles, in eighteen hours, This was a very 
| good performance, being over 14 miles an hour. 

















wearing out and destroying what this establishment is trying 
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Dangers of Arsenic. 

In a series of samples of glazed and plated papers ex. 
amined for the Massachusetts State Board of Health, and 
intended to be used largely by children, Professor E. §. 
Wood has found arsenic present in dangerous amount in al] 
but one of the greens, one scarlet, and one red, and a small 
quantity in one blue and one chocolate brown. 

The Denver (Col.) News publishes the following: «For 
some weeks past a local physician has been attending a 
young lady who has 
exhibited every pos- 
sible indication of 
arsenic poison. Her 
appetite failed her, 
ind her face became 
of a ghastly pallor, 
while the features 
were bloated and 
her eyes watery, 
with swelling of the 
lower limbs. Day 
by day her body was 
ern racked with intense 

TAA AA pain, and finally her 
WN ya ii ul Hi condition became so 
4 mi Wl ci, unendurable that 
Hil Wii il Wl she almost longed 

} mH tt for death to put an 
end to her suffer. 
a | ings. The physi- 





— 





cian was satisfied 
| from the beginning 
= ~—__—_-_ that she was afflict 
ed with some dis 

| ease produced by 

arsenic poison. But 

the most rigid in 

vestigation failed to 

reveal in what pos- 

sible way it could 

f é fy, | He have been adminis- 
Vii) My Hi Hh | tered to her. Her 
f PM il it food was inspected, 

a ay Mm | the water she drank 








Hi) | 
Hil 


—-—™ } was most carefully 
codes. Sane SeyAm NY selected from the 
wells, where no im- 

purity by any means 

could find its way 

|into it. By the merest accident in the world the cause of 
this remarkable condition was discovered. The doctor 
happened to be present when the young lady’s clothes were 
brought home from the wash. The singular luster of the 
linen struck him as remarkable. He inquired who did that 
washing, and was told that an old negro woman whose 
great skill in polishing linen made her very popular with 
| the girls. The doctor thought he was now on the road to 
the discovery, and concluded for the nonce to play an 
amateur detective. He visited the old woman, and soon 
learned that her “‘ polish ” was produced by the use of arsenic 
in the starch. Then the whole case wasplain. The girl was 





Fig. 2.—PNEUMATIC CLOCK. 


afflicted by arsenic poison produced by absorption. Being 
of a peculiar temperament and organization, she incurred a 
danger which others might have escaped. Respiration aided 
it, and her bodily susceptibility to the fatal drug conspired 
to produce the dangerous condition which has just been 
detailed. 
Nee ee Aan el 

A RIcH growth of sponge has been found in the harbor 

of Key West, Fla. One man with a few small boats lately 





secured $10,000 worth in two days. 
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Starvation in the Nursery. 








The London Lancet asserts as a fact of daily experience 


by physicians in that city, that large numbers of persons 
occupying decent positions in society, systematically starve 
their children in respect to that article of food which is most 
essential to their nutrition. We have reason to fear that the 
tice is not unknown in the nurseries of well-to-do peo- 


prac : 
ple here. So far as our observation goes, however, the prac- 
tice is attributable wholly to popular ignorance of the needs | 


of growing children, or children that ought to be growing, 
but are not. The Lancet is of opinion that the stint is a 
simple meanness, a pitiful economy in respect to matters not 
open to the observation of observant friends. Instead of giv- 
ing children their unstinted fill of milk, even though the 
dairyman’s bill should come to nearly as much as the wine 
merchant’s, such persons give their children cocoa with 
water, and not always a suspicion of milk; corn flour with 
water just clouded with milk; tea, oatmeal, baked flour, all 
sorts of materials, indeed, as vehicles of milk, but so very 
lightly laden with it that the term is a sham. The conse- 
quence of this misplaced economy is that there are thousands 
of households in which the children are pale, slight, unwhole- 
some looking, and, as their parents say in something like a 
tone of remonstrance, “‘ always delicate.” Probably in nine 
cases out of every ten the ‘‘ delicate ” child is simply a child 
that is or has been starved. 


A NEW GUN TOOL. 

The novel little tool shown in the accompanying engrav- 
ing comprises a whistle, screwdriver, socket wrench, shell 
extractor, and corkscrew combined in compact and usable 
form. 

The tube which forms the body of the whistle is also the 
protector or casing of the corkscrew. The mouth of the 
whistle forms a socket wrench, the opposite end the screw- 
driver. The pendant is sprung into the bulb at the end of 
the whistle, and has two hooks which span the base of a 
center fire shell, and may be used to withdraw it from the 
gun should the shell retractor fail to work. A hole is drilled 
in the mouth of the whistle to slip over the pin of a pin fire 
shell when it is required to draw it from the gun. When the 
device is used as a socket wrench, the pendant is unscrewed 





BARTHEL’S GUN TOOL AND WHISTLE. 


from the whistle and reversed, the straight portion being 
placed in the notches in the end of the whistle tube. 

This tool is a fair example of the ingenuity of Americans 
in economizing space and materials. 
en 

A NOVEL DOOR CHECK. 

The door check shown in perspective and in section in 
the accompanying engraving is designed to prevent the vio- 
lent shutting and slamming of doors; it is especially in- 
tended for doors that are frequently opened and closed, but 
may also be applied to rolling shutters, hatchway covers, 
etc. In this device an air cushion is employed 
as a means of arresting the motion of the door, 
and its resistance may be varied according to re- 
quirements, 

A cylinder, D, containing a piston and valves, 
is secured to the door casing at the hinged side 
of the door, anda cord which is connected with 
the piston rod runs over a pulley, f, at the top 
of the door, and is connected with a pivoted 
sector, G, supported by a bracket, K, projecting 
from the casing, 

A rubber covered roller, L, turns on a stud 
projecting from a bracket attached to the top of 
the door, and rolls on one of the radial edges of 
the sector, G. The cylinder, D, contains a piston, 
E, and has at the top a valve chest inclosing two 
valves, M P. The valve, P, is pressed upward 
by a spiral spring against an adjusting screw 
in the cylinder head; it is designed to close the 
passage between the upper and lower ends of the 
cylinder, so as to control the escape of air from 
the upper to the lower end of the cylinder through 
the longitudinal passage shown in Fig. 2, and 
thus regulate the motion of the piston, E. The 
valve, M, is contrived so that it rises as the piston 
descends, and opens communication between the 
upper and lower portions of the cylinder. When 
the door is opened the piston, E, drops of its 
own weight, compelling the sector, G, to follow 
the roller, L. When the door is closing the 
roller moves along the curved side of the sector 
and turns it on its pivot. The piston, E, is, by 
this means, raised against more or less air 
Pressure, offering more or less resistance to the 
ne of the door. The resistance of the air 

ay be varied by opening or closing the valve, 


2 » 

P, by means of the adjusting screw. 
This inven 

G. 8. Perkins 

furthe 


tion was recently patented by Mr. 
' » of Hartford, Conn., from whom 
' information may be obtained, 
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A NEW PROTECTOR FOR BOOK COVERS. 

The device shown in the accompanying engraving is for 
the temporary protection of the corners of books during 
handling, packing, and shipping. It is made of any thin 
sheet metal in the form shown in Fig. 1, and it is applied 
by binding the part B down over the part A, along the 
dotted line, and bending the part B’ over it so as to 


Fig Big 2 Fig 3 














|of the coin on the file. 


WAY & RANKIN’S CORNER PROTECTOR FOR BOOKCOVERS. | 
| 
form a triangular pocket over one half of the surface of the 
plate, A, as shown in Fig. 2. This pocket is placed on the 
corner of the book cover, when the ears, B B’, are pressed 
down firmly, completing the protector and at the same time 
fastening it tothe book cover. The plate, A, has a diagonal 
stiffening rib, a, formed in it in the process of manufacture. 
The advantage of this device will be apparent to those who 
have the handling of quantities of books. A corner once 
injured can never be restored; the book isdamaged and must 
be sold at a discount. The device shown 1m the engraving is 
effective, simple, and cheap, and is well calculated to protect 
book corners so that they cannot be injured by ordinary 
handling. 
This invention was recently patented by Messrs. Way and 
Rankin. Mr. B. G. Way may be addressed at New Lisbon, 








O.; W. A. Rankin, at Cleveland, O. 
————— Dt 8 OO 
Bevolution in Tanning. 
Professor Knapp proposés the use of a basic ferric sul- | 
phate instead of oak bark or other tanniferous material. 
He adds to a boiling solution of copperas the quantity of 
nitric acid requisite for the peroxidation of the iron, and | 
after the reaction is over adds more copperas. The hides | 
are suspended in the cold solution at a suitable degree of | 
concentration, and are ready in from two to four days. | 
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How Oysters are Freshened at Baltimore. 

A new system of treating oysters fs now practiced at Balti- 
more, by which their value is very much increased. The 
oysters obtained from Tangier Sound, Lynnhaven, and the 
kind called “ seaside oysters,” are rather small, although in- 
closed in large shells. These oysters when dredged and 
brought to the Baltimore market, are sold there at about 60 
cents a bushel, but when freshened their value is enhanced 
at least 150 percent. The manner of proceeding is some- 
what different from the common practice of “ floating” 
oysters at the East. 

The oysters are transferred from the pungies on to the 
decks of covered scows that will each carry a deck load of 
about 600 bushels of oysters. The scows are then towed to 
a point in the Patapsco River where the water is quite shal- 
low, and then sunk by letting water through a valve into 
the hold. The scows are left in this position during two 
flood tides, when the water is pumped out and they are 
then towed to the city again. The change from the salt to 
the fresh water swells the oysters until what were origi- 
nally comparatively insignificant oysters, worth but 60 cents 
a bushel, become plump and luscious, fill entirely their im- 
mense shells, and command in the market from $1.50 to 
$1.60 a bushel. Two of the largest packing houses in Ballti- 
more are engaged in this business, keeping 12 scows con- 
stantly employed. The whole operation is under the super- 
vision of one man, who undertakes the freshening for a con- 
sideration of 10 cents a bushel, the packing houses referred 
to finding all the appliances. 

+ Oo 
AN IMPROVED FILE GUARD. 

The accompanying engraving represents an improved file 
guard intended for use in mints where coins are reduced to 
It is customary to place a file 






a uniform weight by filing. 
on a table and remove the surplus metal by rubbing the edge 
As the files used in this operation 
must be new and sharp, the fingers are unavoidably brought 
into contact with the file and are soon skinned and sore. The 
guard shown in the engraving receives the file between its 





FILE GUARD. 


|two halves, and, being raised a little above the surface of 
the file, prevents injury to the fingers 


When a file becomes worn and dull it may be readily re- 
moved and replaced by a new one. 

This simple but useful device is the invention of Mary P. 
Ayers, of San Francisco. 

- I 

RECENT ENGINEERING PATENTS. 

furnace, capable of consuming smoke and gas 
evolved from the burning fuel, is the invention 
of Mr. Cyrus Smith, of Irwin’s Station, Pa. It is 
stated that it will utilize all of the fuel and the 
heat generated from it. 

Mr. G. T. Snyder, of Natrona, Pa., has de- 
vised a novel boiler, in which the main cylindri- 
cal portion is supported in a hollow casing or 
water leg, which forms the fire box. The two 
parts of the boiler are connected by inclined 
tubes. 

A rotary valve for steam engines, consisting 
of two cylindrical valves placed upon a common 
stem or shaft which is revolved by connection 
with the engine, is the invention of Mr. C. A. 
Knowlton, of Kankakee, Ill. The valves have 
a plurality of ports, and are made tapering to 
admit of adjustment to compensate for wear. A 
simple and novel reversing gear is attached. 

An improved tool for cutting flues out of boil- 
ers has been patented by Mr. J. H. McGraw, of 
Oswego, N. Y. The tool head carries revolving 
cutters, and may be inserted in the tube and ex- 
panded by a wedge pin while it is turned by a 
wrench to cut the flue. 

Mr. C. Schirrmeister, of Brooklyn (E.D,), N. Y., 
has invented an improvement in sewers which is 
designed to prevent the back flow of sewage, and 


A boiler 











in this way to prevent the driving out of noxious 
gases 

An improvement in anglometers, devised by 
Mr. J. V. Capeck, of New York, N. Y., consists 
of a series of proportional wheels, having point- 
ers and dials. The wheel train is connected 
with a wheel upon which a telescope or pointer 


is mounted. 
Mr. P. Bardon, of Galveston, Texas, bas pa- 





tented a water tank which is formed of wood, 
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with cleated seams and corner strips, the whole 
being coated with asphaltum, so that the wood 


is not affected by moisture. 
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English manufacture. Millions of horses are constantly good performance, being over 14 miles an hour. 
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The Planet Mars, omega of all precautions directed against infectious diseases 
Professor Lockyer is of the opinion that human life on the and epidemics consist in combating and destroying these or- 

planet Mars may be very much like human life on the earth. ganisms. 

The light cannot be so bright, but the organs of sight maybe| ©: Von Nageli, a Bavarian investigator of some repute, 

so much more susceptible as to make the vision quite as makes a decided objection to this theory, and offers a new 

good. The heat is probably less, as the polar snows certainly | View, of great practical and hygienic importance. He retains 

extend further, but by no means less in proportion to the | the idea that the smallest organisms (pile), fungi, are the 








lessened power of the solar rays. The professor agrees with cause of all infectious diseases, but he holds that only those 
others that several remarkable seas—including inland seas, | S°'™S are dangerous and calculated to infect which enter | 
some of them counected and some not connected by straits | OUT Organs of respiration with the air we breathe. This is | 


with still larger seas—are now definable in the southern hem- | the peculiarity of his theory. 
isphere, in which, as in the case also with the earth, water| He considers, on the other hand, that infection through 








seems to be much more widely spread than in the northern | the unbroken skin, or through the digestive organs by means 
hemisphere. There is, for example, a southern sea exceed-| of water or food, is impossible. It cannot be denied that} 
ingly like the Baltic in shape; and there is another and stil] there are important reasons advanced to substantiate this 
more remarkable sea, now defined by the observation of | view. It is established that we often partake of great quan- 
many astronomers—one near the equator, a long straggling | tities of different kinds of fungi in our food without any in- 





we See. 
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secured $10,000 worth in two days. 
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Physical Consequences of Death. 


While critically reviewing, in Nature, a very suggestive 
though decidedly speculative volume entitled ‘‘ Paradoxical 
Philosophy ” (a sequel to the “‘ Unseen Universe,” and evi- 
dently by the same authors), the learned university profes- 
sor of experimental physics at Cambridge, England, Prof. 
J. Clerk Maxwell, takes occasion to discuss with character- 
istic acuteness the position of science with respect to the 
physical consequences of death. He says: 

‘* No new discoveries can make the argument against 
personal existence of man after death any stronger than it 
has appeared to be ever since men began to die, and no lan- 
guage can express it more forcibly than the words of the 
Psalmist: ‘ His breath goeth forth, he returneth to his earth; 


| in that very day his thoughts perish.’ 


** Physiology may supply a continually increasing rumber 
of illustrations of the dependence of our actions, mental as 





arm, twisting almost in the shape of an § laid on its back, 
from east to west, at least 1,000 miles in length, and 100 
miles ia breadth. 


it > 


Does Invention Discourage Labor? 

Burdette, of the Burlington Hawkeye, gravely remarks that 
it is a noticeable fact that the people in the prairie country of 
Iowa do more work than any other people in the West. This 
is because there is nothing about the top rail of a barbed 
wire fence that invites men to sit on it and talk politics 
while the grasshoppers get in the crops. 


ss 
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A NEW EATCHET DEILL. 

The compact and useful tool shown in the accompanying 
engraving is made by the well known tool manufacturers, 
Messrs. Pratt & Whitney, of Hartford,Conn. This ratchet 
drill is contrived so that it will receive either twist drills or 
common drills. The handle is drop-forged of tough wrought 
iron ; the spindle, of steel, has substantial ratch- 
et teeth cut in its periphery, engaging with a 
pawlin the handle, which covers both pawl 
and ratchet, and protects them from dirt. The 
steel feed screw is of large diameter and hol- 
low; being hardened, it is not liable to injury 
in ordinary use. This arrangement gives the 
drill large capacity in small compass, the 
length from the top of the feed screw to the 
bottom of the drill collet being only five 
inches. By transferring the collet and feed 
screw, as arranged for right hand drilling, to 
the opposite ends of the spindle, the ratchet 
may be used for left hand drilling. This 
feature will be appreciated by practical men. 

Each drill is provided with four sockets for 
adapting it to the various sizes of twist drills, 
and to the ordinary driil baving a square 
shank. The larger sockets are held in the 
spindle by a screw thread; the smaller sockets 
are fitted to the larger ones, and may be forced 
out by turning the feed screw until it bears 
upon their inner end. The feed rod, when 
not in use, is placed in the handle and held 
by a screw thread. © 

ee 
The Origin of Comets, 

In the exposition of his theory of the de- 
velopment of the solar system, Kant sup- 
poses the comets to be formed from the mat- 
ter of the condensing solar nebula. By him 
they were regarded as planets, which, in some way, had been 
thrown out of their normally circular orbits. Laplace, on 
the other hand, in his exposition of the nebular hypothesis, 
took the ground tiat comets were formed from the matter 
which is scattered through the stellar spaces, and that in 
their origin they have no relation with the solar nebula. 
Have we, in the accumulation of facts since the days of 
Kant and Laplace, learned anything that may help us to de- 
cide between these theories? Such is the inquiry proposed 
by Prof. H. A. Newton, who, in a recent number of the 
American Journal of Science and Arts, considers: First, 
what peculiarities each of them requires in the shape and 
distribution of the cometic orbits; and, second, compares 
with the theories the facts that have been observed with re- 
gard to the paths of 247 comets. The cometic paths are re- 
presented by the writer in two graphic curves, and when the 
results of actual observations are put into the same form, it 
is at first found that the curve thus obtained differs from 
both the theoretical ones. However, as the known comets 
all have, their perihelion (that part of their orbit nearest the 
sun) within the orbit of Mars, and are exposed to planetary 
disturbances, the author calculates the influence of these 
disturbances, and arrives at the conclusion that the curve 
corresponding to the actual cometary paths is thus brought | 
into good agreement with the theoretical curve deduced | 
from Laplace’s hypothesis, whereas it does not agree so well 
with that deduced from Kant’s. It would seem, then, that | 
the origin of comets must be placed in interstellar space. 

a 
New View of Infection. 

The theory that very smali organisms, either vegetable or 
animal, are the cause of all infectious diseases is very gene- 
rally accepted at the present day. It passes as established | 
ani] almost mathematically proven, because this theory alone 
ts able to explain for usa series of phenomena that would 
otherwise be totally inexplicable. Hence the alpha and 














| mond. 


| jury. well as bodily, on the condition of our material organs, but 
It is sufficient to mention the high game (haut gofit), | none of these can render any more certain those facts about 
Roquefort cheese, vinegar pickles, and many other kinds of | death which our earliest ancestors knew as well as our latest 
food enjoyed by whole classes of people. Bad drinking posterity can ever learn them. 

water, so much decried as unsanitary, does not contain any| ‘‘Science has, indeed, made some progress in clearing 
products of decomposition other than those found in | away the haze of materialism which clung so long to men’s 
| the above described foods. There are also examples in large | notions about the soul, in spite of their dogmatic statements 
| territories, as in the Karat, where the people are accustomed | about its immateriality. No anatomist now looks forward 
throughout life to drink bad water exclusively, and yet infec- | to being able to demonstrate my soul by dissecting it out of 
tious diseases are almost unknown among them. my pineal gland, or to determine the quantity of it by the 

If Von Nageli’s theory should prove true and find gene-| process of double weighing. The notion that the soul ex- 
ral acceptance, it would cause a total revolution in the prin- | erts force lingered longer. We find it even in the late Isaac 
ciples of public regimen and sanitation, and in their practi- Taylor’s ‘ Physical Theory of a Future State.’ It was ad- 
cal application. Then it would be no longer necessary to , mitted that one body might set another in motion; but it 
trouble ourselves about the generation of products of decay | was asserted that in every case, if we only trace the chain of 
in masses of liquid, as in sewers, canals, damp soil, river and | phenomena far enough back, we must come to a body set in 
spring waters. On the other side every means must be em- motion by the direct action of a soul. 
ployed to prevent these fungi diffusing through the airas aj ‘It would be rash to assert that any experiments on living 
result of the drying up of such decaying masses. beings have as yet been conducted with such precision as to 
account for every foot-pound of work done 
by an animal in terms of the diminution of the 
intrinsic energy of the body and its contents; 
but the principle of the conservation of en- 
ergy has acquired so much scientific weight 
during the last twenty years that no physio- 
logist would feel any confidence in an experi- 
ment which showed a considerable difference 
between the work done by an animal and the 
balance of the account of energy received and 
spent. 

‘*Science has thus compelled us to admit 
that that which distinguishes a living body 
from a dead one is neither a material thing, 
nor that more refined entity, a ‘form of en- 
ergy.’ There are methods, however, by 
which the application of energy may be di- 
rected without interfering with its amount. 
Is the soul like the engine driver, who does 
not draw the train himself, but, by mears of 
certain valves, directs the course of the steam 
soas to drive the engine forward or backward, 
or to stop it? 

* The dynamical theory of a conservative 
material system shows us, however, that, in 
general, the present configuration and motion 
determines the whole course of the system, 
exceptions to this rule occurring only at the 
instants when the system passes through cer- 
tain isolated and singular phases, at which a 
strictly infinitesimal force may determine the 

These are, in a few words, the foundation of Nigeli’s new | course of the system to any one of a finite number of equally 
theory, and its immediate result. The theory will meet with possible paths, as the pointsman at a railway junction di- 
much opposition, and we cannot say we are pleased with the rects the train to one set of rails or another. Professor B. 
prospects which its practical results offer, or threaten, we Stewart has expounded a theory of this kind in his book on 
might say. So far as we are aware, the facts are sostrongly ‘The Conservation of Energy,’ and MM. de St. Venant and 
against the use of putrid water, that the attempt to use it | Boussinesq have examined the corresponding phase of some 
would be attended with too much danger to encourage it. As | purely mathematical problems. 
chroniclers of the latest theories, true or false,which affect so| ‘The science which rejoices in the name of ‘ Psycho- 
intimately the welfare of mankind, we feel bound to present | physik ’ has made considerable progress in the study of the 
its salient features, and recommend those who feel any special phenomena which accompany our sensations and voluntary 
interest in the subject to procure the author's little book en- motions. We are taught that many of the processes which 
titled “‘ Die niederen Pilze in ihren Beziehung zu den Infee- we suppose entirely under the control of our own will are 
tionskrarkheiten.” | subject to the strictest laws of succession, with which we 

= Bites. . oo have no power of interfering; and we are shown how to 
Lake Superior Copper. verify the conclusions of the science by deducing from it 

In the counties of Houghton, Keweenaw, Ontonagon, and jethods of physical and mental training for ourselves and 
Isle Royale, Michigan, 37 copper mines were in operation (4... 
during 1878. The output exceeded by 20,000 tons the yield | ‘Thus science strips off, one after the other, the more or 
of any previous year. More than half the entire product )... gross materializations by which we endeavor to form an 
came from the Hecla & Calumet mine. This mine employs ve image of the soul, till men of science, speculating 
regularly about 2,000 men, and each successive year shows & in their non-scientific intervals, like other men, on what 
larger product. Last year it turned out 12,500 tons of re- ince may possibly lead to, have prophesied that we shall 
fined copper, worth over $4,000,000. The mine was opened soon have to confess that the soul is nothing else than a 
in 1868, and has already divided among its shareholders function of certain complex material systems. 
$14,650,000, retaining a surplus of $3,000,000. “Men of science, however, are but men, and therefore oc- 

dee tis asthe tele - enn _casionally contemplate their souls from within. Those who, 

M. Rabinet, of the French Academy of Sciences, gives like Du Bois-Reymond, cannot admit that sensation or con- 
the following test for distinguishing colorless gems from) sciousness can be a function of a materia! system, are led to 

he conception of a double mind: 











RENSHAW’S RATCHET DRILL. 





‘diamonds. If looks t stone at 
| a person through a transparen « «On the one side the acting, inventing, unconscious, ma- 


which puts the muscles into motion, and deter- 


the exception of the diamond, make the object examined ap- é 
pear double; in other words, double refraction whenever ex- | the other side, the inactive, contemplative, remembering, 
hibited by a stone, is conclusive proof that it is not a dia- | fancying, conscious, immaterial mind, which feels pleasure 

and pain, love, and hate; this one lies outside of the me 
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nics of matter, and cares nothing for cause and effect.’ 


= might ask Prof. Du Bois-Reymond which of these 
+ js that does right or wrong, and knows that it is his act, 


and that he is responsible for it, but we must go on to the 
other view of the case, which Dr. Stoffkraft alludes to [in 
the volume under review]. 

«feel myself compelled to believe,’ says the learned 

Doctor, ‘that all kinds of matter have their motions accom- 
j with certain simple sensations. In a word, all matter 
. in some occult sense, alive.’ 
\ This is what we may call the ‘leveling up’ policy, and 
+ bas been expounded with great clearness by Prof. Von 
Nage li. He can draw no line across the chain of being, and 
hat sensation and consciousness do not extend below 
that line. He cannot doubt that every molecule possesses 
<omething related, though distantly, to sensation, ‘since each 
one feels the presence, the particular condition, the peculiar 
forces of the other, and, accordingly, has the inclination to 
move, and under circumstances really begins to move—be- 
s alive as it were. If, therefore, the molecules 
fee] something which is related to sensation, then this must 
be pleasure if they can respond to attraction and repulsion, 
that is, follow their inclination or disinclination; it must be 
displeasure if they are forced to execute some opposite 
movement, and it must be neither pleasure nor displeasure 
if they remain at rest.’ 

“Prof. Von Nageli must have forgotten his dynamics, or 
vould have remembered that the molecules, like the 
nlanets, move along like blessed gods. They cannot be dis- 
turbed from the path of their choice by the action of any 
forces, for they have a constant and perpetual will to render 
o every force precisely that amount of deflection which is 
jue toit. Their condition must, therefore, be one of un- 
mixed and unbroken pleasure. 

But even if a man were built up of thinking atoms, 
would the thoughts of the man have any relation to the 
thoughts of the atoms? Those who try to account for men- 
tal processes by the combined action of atoms do so, not by 
the thoughts of the atoms, but by their motions 

‘‘ Personality is often spoken of as if it were another na 
for the continuity of consciousness as reproduced in memory, 
but it is impossible to deal with personality as if it were 
something objective that we could reason about. My 
knowledge that 1 am is quite independent of my recollection 
that I was, and also of my belief that, for a certain number 
of years, I have never ceased to be. But as soon as we plunge 

to the abysmal depths of personality we get beyond the 
limits of science, for all science, and, indeed, every form of 
human speech, is about objects capable of being known by 
the speaker and the hearer. Whenever we pretend to talk 
about the subject we are really dealing with an object under 
a false name, for the first proposition about the subject, 
namely, ‘I am,’ cannot be used in the same sense by any two 
of us, and therefore can never become part of science at all. 

“The progress of science, therefore, so far as we have 
been able to follow it, has added nothing of importance to 
what has always been known about the physical conse- 
quences of death, but has rather tended to deepen the dis- 
tinction between the visible part, which perishes before our 
eyes, and that which we are ourselves, and to show that this 
personality, with respect to its nature as well as to its des- 
tiny, lies quite beyond the range of science.” 

es a 
Health and Becreation. 

Dr. B. W. Richardson, F.R.S., in a recent lecture, at the 
London Institution, on “Health and Disease,” took the 
und that there was no difference other than one of sen- 
tment between work and recreation, which latter he held to 
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bea question of sentiment altogether both in the young and | 
It had always struck him that in the short and bril-| 


old. 
liant bloom of Greek history the reason why such excel- 
lence, physical and intellectual, was attained was the cir- 
cumstance that from the beginning to the end of the Greek’s 
career there was no such thing as work or play, but only 
life. If by some grand transformation we could in our day 
‘pproach this ideal handed down tous by history, we should, 
ina generation or two, attain a degree of health which no 
mere sanitary provisions in the usual sense of the term can 
— supply. Perhaps our climate and other conditions of 
“te rendered a joyousness like that of Greece at its best un- 
realizable here. To the drawbacks of our heavy clothing in 
Winter and our gross food at all seasons is added the unequal 
“truggle for existence, dooming millions to a monotonous 
round of toil, until the whole body lends itself to the drudg- 
ery like an automaton, the movements of which the mind 
fretfully follows with little hope of any earthly relief. The 
en exception was the small but happy class who 
seaaia mental labor of a varied and congenial sort that di- 
‘tity of work which is truly a recreation of the healthy 

re: powers. Dr. Beard, of New York, had found that 
ue ite-value of 500 men of the greatest mental activity— 
ss " philosophers, men of science, inventors, politicians, 
. ans, actors, and orators—to be 64 years. On compar- 
~ we, ‘aon with that of an equal number belonging to 
In both ; oe he found the latter to be but 50 years. 
had al ances the selection was made from those who 
109 brain w = dg of age. A later calculation gave for 
this differe orkers 70 years of life. Among the causes for 
ried bras ot tt OF 20 years in favor of judiciously va- 
Re ‘ain work, Dr. Richardson and others had ascertained 
De fey influential to be the recreative character of intel- 
Pe, labor. _ Brain work Dr. Beard describes as the high- 
t all antidotes to worry. Scientists, physicians, law- 
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yers, clergymen, orators, statesmen, literati, and merchants, 
when successful, are happy in their work without reference 
to the reward, and work on in their callings long after the 
necessity has ceased. Good fortune gives good health, Dr. 
Beard adds, and nearly all the money in the world is in the 
hands of brain workers, whose life is one long vacation. 
No doubt there might be an over-cultivation of mind which, 
so far from being recreative to the health of the body, would 
be positively injurious, just as there was often a no less mis- 
chievous over-cultivation of muscular power. 
Preserving Meats. 

In a series of lectures before the British Society of Arts, 
Dr. B. W. Richardson has been calling attention to putre 
factive changes and the preservation of animal substances. 
One of the most remarkable of the many experiments made 
by the lecturer was with cyanogen gas. Dr. Richardson 
does not recommend this poisonous agent for the preserva 
tion of substances intended for food, but he calls attention 
to some of the striking results of the action of the gas. 

“In my research,” says Dr. Richardson, “‘I used a satu 
rated alcoholic solution. The mode of procedure was as 
follows: The specimens of beef and mutton, two pounds 
each, were placed in glass jars, the jars were charged with 
coke vapor, and, when quite ready, a measured quantity of 
the alcoholic solution of cyanogen was introduced from a 
graduated syringe. The stopper of the jar was immediately 
inserted, firmly secured, and closely sealed down. After 
many experiments I found that thirty minims of the alco- 
holic solution of the gas was the sufficient measure for the 
perfect result of preventing putrefactive change. Of thirty- 
six specimens sent out, on a return voyage all came back 
completely preserved. Of the same number of specimens 
retained at home in a room heated up to 84° Fabr., all re- 
mained in like manner free of putrefactive change. When 
a specimen so preserved is taken out of the jar it is found 
to be free of any taint of putrefaction. There is no escape 
of gas from the bottle; there is no change of color; there is 
no unnatural softness and no unnatural hardness of the 
The only peculiarity that is noticed is a faint 

° 


~~ 








structure. 
odor of the cyanogen, which lasts even after exposure o 
the structure to the air fora longtime. Exposed to the air, 
the meat retains its freshness as long as fresh flesh does, and 
after it has been cooked it is preserved much longer than 
ordinarily cooked fresh meat. Two specimens of meat, one 
of beef, the other of mutton, after being preserved by this 
plan, and after making the return voyage, were cooked by 
roasting, and were placed in a larder by the side of other 
specimens of beef and of mutton of the same size which 
had been cooked, but in no other way treated. When these 
last were entirely changed, and were covered with mould, 
the cyanogen specimens were as fresh as ever. I replaced 
the changed pieces by others freshly cooked, and when again 
these were decomposing, the cyanogen specimens continued 
good. After keeping these cooked specimens eleven days, 
and finding that they no longer gave forth the odor of cya- 
nogen, I fed a dog with some of the mutton, and, as he was 
uninjured, I breakfasted myself on the remainder. The 
meat had been through an extreme test—a return voyage to 
Rio, exposure to the air uncooked for three days, and expo- 
sure after cooking for eleven days—yet it ate as naturally 
as if it had been killed two days only, and cooked but a few 
hours. All I can report about it as peculiar is that it had a 
very slight bitterness, like the bitterness which is tasted 
sometimes in eating pheasant. It was the taste of cyanogen 
in an extremely diluted form. In some natural meats, in 
the flesh of the pheasant specially, the same taste is com- 
monly present.” 
_— Oo ee 
How the Velocity of Cannon Shot is Measured. 

| The initial velocity of a shot, or, in other words, the rapid- 
ity with which a projectile flies at the outset of its career, is 
now measured at Woolwich by an electrical instrument, the 
invention of Major Le Boulengé, a Belgian officer. As in the 
case of other instruments of a like nature, the shot is made 
to break through two wire screens, placed at some distance 
from one another. The interval is usually about 100 feet. 
The screen is simply a wooden framework with fine wires 
zigzagging across, and it is these fine wires which the shot 
cuts. One screen is near the muzzle of the gun, and the 
other at the distance we have mentioned. No. 1 screen isin 
connection with an electro-magnet in the instrument house, 
and No. 2 screen with a second, the two magnets hanging 
close together. While the wires in front of the screen are 
perfect, an electric current passes without interruption, and 
the electro-magnets in connection with them are endowed 
with power, but this power ceases as soon as the shot cuts 
the wires of the screen. Before the gun is fired there is sus- 
pended to the magnets two rods of iron, which remain, how- 
ever, only so long as the magnets are magnets. When the 
shot is fired, No. 1screen is torn, and down falls the rod sus- 
pended to No. 1 magnet; an instant afterward, when the 
shot has reached No. 2 screen, No. 2 magnet also loses its 
virtue, and down falls the second rod. The time between 
the falling of the two rods is so small, that ere the first has 
fallen half its length the second has dropped upon a trigger, 
which trigger darts and strikes the side of No. 1 rod. When 
' the latter is picked up. the first thing is to examine the sur- 
face for the mark of the trigger, for the position of this mark, 
whether high or low, tells the operator what he wants to 
\know. The rod, being of agiven weight, always takes the 
same time to fall, and according whether it has fallen half or 
| quarter its length, so the time taken by the shot to travel be- 
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tween the screens has been long or short. In a word, 
the rod has only to be compared with a prepared scale in 
order to read off the number of feet per second at which the 
shot has gone on its way. 

The pressure of the gases inside the gun as the shot is be- 
ing expelled is recorded by the crusher gauge, an American 
invention. This isa tiny pillar of copper placed loosely in 
a tube, the end of which, made of steel, stands firm and fast, 
no matter what the pressure; consequently the soft copper 
pillar, when subjected to the action of the gas, gets com- 
pressed, or crushed, and assumes something of a barrel shape 
The pillar and its case, being affixed to the base of the shot, 
gets the full pressure of the gunpowder gases, and its length 
afterward denotes how much this pressure has been. To se- 
cure more trustworthy pillars of the metal it is the practice 
to compress them first of all toa certain degree, to remove 
any honeycomb or imperfection, and, thus uniformly com 
pressed, they may be relied upon to record the strain with 
accuracy. Comparison of the fired pillar with other pillars 
which have been subjected to known pressures, at once re- 
veals the degree of force to which the former has been sub- 
jected in the gun. The maximum pressure, or strain, to 
which the 80 ton gun should be subjected is set down as 25 
tons on the square inch, and it is with the aid of this crusher 
gauge that the strain exerted in the various experiments has 
been ascertained. 





— ee 
The Progress of Dentistry. 

Some hopeful results in the practice of dental grafting 
have been recently brought to the notice of the French 
Academy by MM. David and Magitot. Two principal! forms 
of such grafting are distinguished—the graft by restitution 
and the graft by borrowing. In the former a tooth is reim- 
planted, after having been extracted with a view to certain 
operations, which would be impracticable in the mouth. M 
David has adopted this method for rectifying the direction 
of teeth, for treatment of caries in the extracted tooth and 
periostitis, and for stopping, also for facilitating operations 
on another tooth, or in another part of the mouth. The 
consolidation of the tooth restored to its socket occurs gen- 
erally on the tenth or twelfth day. In cases of periostitis 
the process is somewhat slower In the graft by borrowing, 
a sound tooth may be substituted for a decayed one. As re- 
gards transplantation from the lower animals, of course no 
zoological species has hitherto furnished teeth similar to ours 
in form, dimensions, color, etc. Still from a 
substituted for bad ones, and may 
The trans- 


sound roots 
lower animal) may be 
serve as a solid base for pivoted artificial teeth 
plantation from one human being to another would generally 
involve objectionable mutilation. But sound teeth may be 
utilized for the graft when their extraction has become 
otherwise necessary. A tooth may be transposed from one 
part of the mouth to another. Practicing the dental graft 
by restitution, M. Magitot has operated in sixty-two cases, 
and fifty-seven of these have been decided cures—a success 
amounting to ninety-two per cent 

—_<+> >. 

The History of Diphtheria. 

It is often said that diphtheria is of modern origin, a pen- 
alty for the ansanitary conditions of modern civilization. 
Dr. Mackenzie, senior physician to the Hospital for Throat 
and Chest Diseases, in London, finds the disease to be a very 
ancient one. The first description of it occurs in the writ- 
ings of an Indian physician, a contemporary of Pythagoras. 
He next identifies it with ‘‘ askara,” a fatal epidemic fre- 
quently mentioned in the Talmud 
tury diphtheria was widely prevalent in Europe, and exten 
sively fatal. In 1802 Dr. Cullen, of Edinburgh, seems to have 
described the disease under the name of cynanche trachealis; 
and in 1826 Bretonneau’s classical work appeared. 

“« After this,” writes Dr. Mackenzie, ‘‘ the disease seems to 
have passed from the minds of English physicians and its 
very existence to have been almost forgotten.” From such 
forgetfulness the medical profession was thoroughly aroused 
by the great epidemic of the years 1858-9, since which time 
diphtheria has not appeared in England with anything like 
the same malignancy. 


In the seventeenth cep- 
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PATENTS PERTAINING TO THE HOUSEHOLD. 

An improvement in the class of clothes driers having 
radial arms for supporting the line, invented by Mr. R .E. 
Rye, of Mount Pleasant, Mich., provides a means of easily 
raising or lowering the frame that supports the line. 

A novel pounder or washing machine, which presses the 
clothes alternately in opposite directions, is the invention of 
L. C. White and G. M. Walton, of Cleaveland Mills, N. C. 

Mr. F. Mohr, of New York city, has invented a platform 
rocking chair whose oscillations are limited by a novel ar- 
rangement of an arm and rubber covered stop pin. 

A disbpan having a hinged cover and a drainer combined, 
in a novel and convenient way, has been patented by Mr. J. 


F. Hutchinson, of Portland, Me. 
—>--- 2. 


Progress of Steam Engine Economy. 

With Smeaton’s early Newcomen engines the consumption 
of coal was 29°76 Ibs. per hour per horse power. Afier- 
ward, as improved, 17°6 Ibs. 

In 1811 the Cornish pumping engine required 10°87 Ibs. 
per hour per horse power; in 1842 the improvements had 
reduced it to 2°00 Iba. 

In 1868 the best marine engines consumed 4 Ibs. of coal 
per hour per horse power, but in 1872 only 2 11 Ibs. was re- 
quired. 
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A NEW BEETLING MACHINE, 

The accompanying engraving represents an improved beet- 
ling machine, invented by Mr. J. Patterson, of Belfast, Ire- 
land, and exhibited in Paris at the late Exbibition by 
Messrs. Mather & Platt, of Manchester. It is designed to im- 
part to linen, cotton, and woolen goods the necessary de- 
gree of finish by means of a series of weights or hammers 
beating rapidly and with equal force on the material, as it 
passes over a cylinder of wood and metal. The hammers are 
moved by eccentrics on a common shaft revolving in the 
upper portion of the machine. 

There are three cylinders for carrying the goods. They 
revolve slowly in jeurnals formed on two large wheels, 
one cylinder only being exposed to the action of the ham- 
mers ata time. The goods may be removed from or ad- 
justed on two of the cylinders while the fabric is being treated 
on the third, without stopping the machine, thus rendering 
the action of the machine continuous. The destructive 
effects of the shocks on the machine itself are materially les- 
sened by the springs which support the weights. In the 
old machines, in which a series of weights were lifted by as 
many cam wheels, and then allowed to drop, the highest 
number of blows obtainable per minute from one hammer 
was 80. In the improved machine, when running at full speed, 
each hammer strikes about 420 equally effective blows. 

The peculiar construction of the machine allows a perfect 
regulation cf the number as well as the force of the blows. 
In Paris a machine with 14 hammers did the work of 7 of 
the old machines in the same length of time, furnishing 
goods of superior finish. 

[This machine has been patented in England, and was re- 
cently patented in this country.] 

Pa 
A NEW CREAM-RAISING APPARATUS. 

The inventor of the cream-raising apparatus shown in the 
accompanying engraving has endeavored to produce a 
creamer which should possess all of the good features of the 
more expensive apparatus with the advantage of cheapness. 
The tank in which are placed the milk cans is made of 











plank, and has at one end, near the top, a water inlet pipe, MISCELLANEOUS INVENTIONS. 

and at the other end an opening partly closed bya gate which| A novel nail extractor for removing nails from packing 
regulates the height of the water. The milk cans which set | cases without injyring the cover of the case, is the invention 
in the water have perforated foot rims, which admit of a free | of Mr. C. F. Knauer, of Urach, Wirtemberg, Germany. 
circulation of water under the cans, and weighted coversare| Mr. Otto Stark, of New York city, has invented an im- 
provided which fit loosely and extend downward sufficiently | provement in bellows for accordions and other instruments 
to dip in the water and thus hermetically seal the cans. of the same character. The improvement consists in 
strengthening the folds by means of wooden strips. 

An improved lamp for burning paraffine or mineral oils 
has been patented by Mr. W. C. Hughes, of London, Eng- 
land. This lamp has three distinct wicks, operated by sepa- 
rate racks and pinions. The wicks are arranged with a view to 
perfect combustion and the production of a strong light. The 
lamp is intended for magic lanterns, public streets, halls, etc. 

A wind motor for the heavier kinds of work, such as 
pumping large quantities of water, operating stamp mills, 
etc., is the invention of Mr. L. Brayman, of Gilbert Sta- 

tion, Ill. It consists of two series of wind wheels placed 
on horizontal shafts, which are arranged at right angles to 
each other and geared together so that either or both series 
may be employed in driving machinery. 

| Mr. ©. J. B. Gaume, of Brooklyn (E. D.), N. Y., has 
devised an electro-magnetic engine in which the back pull 
upon its magnets is avoided. The invention consists in a 
new arrangement of armatures. 

| A simple and effective device for operating and locking 
and unlocking window blinds has been patented by Messrs. 
| John Kelso and Wm. H. Ludewigs, of Lowdon, Ia. The 
principal feature of the invention is a jointed rod, which is 
turned, bent, pushed, or pulled to move the shutter in differ- 
ent directions and operate the slats. 

A conical skimmer is used to remove the cream from the} A simple and easily constructed pump has been patented 
milk. Itis carefully dipped, apex downward, into the milk | by Mr. A. Stoner, of Stony Point, La.- This device may be 
until the cream flows over its edges; it is then removed and | made almost entirely of sheet metal, and may be used for 
emptied, and the operation is repeated until all of the cream | extinguishing fires, washing windows, sprinkling floors, ete. 

Mr. George Jackson, of Havre de Grace, Md., has in- 
| vented a grate for coal burning stoves, furnaces, grates, etc., 
which may be vibrated vertically, to free the fire from ashes, 
and to prevent the accumulation of clinkers. 








WELDON’S CREAM-RAISING APPARATUS. 


is removed. 

This apparatus is designed principally for dairy use, and 
is particularly applicable where natural flowing springs are 
available, 
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er and straightens out alternately, describing an undulating 


Among the recent additions to the aviaries of the Zoologi- ‘line. It throws itself around in the water, swimming some- 
cal Society in Regent’s Park is an example of the rare and | times on the back, sometimes on the side or belly, and often | Bulletin of the Belgium Microscopical Society contains an 


little known owl of which we now give an illustration. This | it is seen to stand up vertically in the water 
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Natural History Notes, 
A Ourious Case of Parasitism.—A recent number of the 


In fact this| account of a curious discovery made by M. Guinard, of 


bird, which had not previously been received alive in Europe, | animal displays remarkable agility in its element, in which | Montpellier, of a case of parasitism on a diatom. In exam. 
was obtained in Siam by Mr. Charles Fowler, of Cheery- | it seems to control its motions as perfectly as a bird in the air. | ining some pinnularia collected in cavities on the sea shore, 


hinton, near Cambridge, and was presented to the So- 
ciety on the 14th of last month. Its native home is said 
to be the forests of Karenne, in the interior of Siam. 
The Oriental ow! belongs to the group of eagle owls, 
which are distinguished by their large size, and by the 
long tufts of feathers that spring from each side of their 
heads, and cause them to be commonly designated as 
“horned” owls. Of the habits of the species, which is 
found in Malacca, Java, and Borneo, as well as in Siam, 
little has been recorded by naturalists. But there is a 
closely allied species found in British India, which 
Jerdon, in his ‘‘ Birds of India,” calls the “* forest eagle 
owl” (Huhua Nepalensis). Jerdon found this bird on 
the high forests of Malabar, where it was not very com- 
mon, and was said to kill hares, various birds, cats, rats, 
and even fishes, and to have a low, deep, and far-sound- 
ing hoot. Other members of the group of horned owls 
are the great horned ow! of Central Europe (Budo mazi- 
mus) and the Virginian owl of America (Bubo Virgint- 
anus), both which are also represented in the Zoological 
Society’s collection. —Graphic. 





The humpback whale, Megaptera longimana, is the 

most common representative of the mysticetes or tooth- 
less whales. It is met with in deep water all over the 
globe, and attains a length of from 50 to 70 feet. The 
fins are about 3 feet in width and 12 to 15 feet long. 
The tail is about 18 to 20 feet wide. In appearance it 
differs considerably from other members of the same 
family; the body is short and stout, the fore part is very 
thick, while the tail end is very thin, compared with 
the other dimensions of the body. The lower jaw is 
longer and wider than the upper. The back carries, at 
a distance from the tail end equal to about one fourth 
of the entire length of the animal, a fin consisting al- 
most entirely of fat, to which the animal owes its name. 
Fatty growths of various form and size are also found 
in the center of the chin and near the shoulders. The 
back is lined with irregular lumps, varying in size from 
that of a marble to that of a man’s fist. From the 
lower jaw twenty-five folds, of about four inches in 
width, extend along the neck down to the belly. These 
enable the animal to open its mouth very wide. 

The color of the humpback varies greatly. The back 
is generally black, while the belly and sides are white 
and marbled with gray and black streaks. The fins and 
tail vary from a pure white toa jet black. The fins 
alse vary greatly in form. They are sometimes long and 
pointed, sometimes short and thick. The tail is generally 
crescent shaped, but specimens have been found with short, 
thick tails, cut off straight at the end. 

Few whales appear in larger numbers in the arctic and ant- 
arctic regions than the humpback, but it is not confined to 
these regions, as it is found in all latitudes. It is most proba- 
ble that the polar zones are its home, and that the animals 
undertake 
annual jour- 
neysfrom the —————— 
poles to the 
equator and 
back. They 
are caught in 
the greatest 
numbers on 
the coast of 
Oregon and 
upper Cali- 
fornia, du- 
ring October 
and Novem- 
ber; only a 
few are seen 
between De- 
cember and 
April, as the 
animals tra- 
vel from 
spring to De- 
cember in a 
northerly di- 
rection, and 
return again 
between Sep- 
tember and 
December. 

The hump- 
back is re- 
markable on 
account of 
the vivacity 
of its mo- 
tions. 

In swim- 
ming, the 
whole body 
bends togeth- 
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When filling its tremendous lungs it ejects, from six 
to twenty times in succession, a double stream of water, 
which rises from five to eighteen feet into the air. It feeds 
principally on small fish and crustacex. 

Although the commercial value of the humpback is con- 
siderable, it is not esteemed as highly as the sperm whale 
or the Greenland whale, as its blubber contains considerably 
less oil than that of the other animals mentioned. 








from whence the sand had been removed for ballast, 
M. Guinard observed minute brown specks moving rap- 
idly over the diatoms. Studied with an objective of a 
higher power, the little objects were found to be of a 
rectangular form, swollen in the middle, and having at 
each of their four angles a long hyaline appendage, 
which was constantly in motion. The animals were 
extremely agile in their movements, and were explor- 
ing every part of the frustule by means of their jong, 
flexuous arms. 

Rearing Sponges by Artificial Means.—During the 
past few years, Dr. Oscar Schmidt, Professor of Zoo- 
logy at the University of Gritz, and a well known au- 
thority on sponges, has employed several weeks of the 
early summer in artificially producing and rearing the 
bath sponge. His labors have met with such success 
that his system has been adopted by the Austrian Gov- 
ernment, and is now carried out on the coast of Dal- 
matia. It has for some time been a well known fact 
that several families of zoophytes have such great 
powers of reproduction, that a portion of one will 
grow and form on an entire new body. Dr. Schmidt 
has taken advantage of this property, his process being 
to cut the sponge into pieces, fasten each portion to a 
pile, and immerse it in the sea, The pieces then grow, 
and eventually from each one a spherical sponge is ob- 
tained. According to the estimates of Dr. Schmidt, a 
small piece of sponge at the end of three years will rep- 
resent a value of about 10 cents. The total cost of rais- 
ing 4,000 sponges, including the interest on the expend- 
ed capital for three years, is estimated at $45, and the 
income at about $80, leaving, therefore, a net profit of 
$35. There is no doubt that the practice of this new 
branch of industry will prove a source of considerable 
benefit to the inhabitants of the Idrian and Dalmatian 
coasts. 

A Toadstool with the Odor of Chlorine.—A writer in 
the December number of the Bulletin of the Torrey 
Club records his discovery of a toadstool, which was 
exhaling a strong odor of chlorine when found, and 
which has been described as a new species by Mr. C. 
H. Peck, under the name of Agaricus chlorinosmua. 
The writer states that ‘‘there could be no doubt that 
the plant was exhaling chlorine, since there is no other 
substance known Baving the same, or even a remotely 
similar odor.” From this he draws the inference that 
the ‘‘ chlorine was taken up from the soil by the plant, 
in the form of a chloride, most probably the chloride 

of ammonium, or possibly of sodium.” Asa comment on 
this the editor of the Bulletin calls attention to the fact that 
the Californian eschscholtzia is well known to have a color- 
less juice but with the odor of hydrochloric acid; yet this 
juice, on being tested, has been found to give not even a 
trace of chlorine, and ‘‘ perhaps the same result will appear 
in the case of the new agaric.” 

The odors of different fungi, like those of flowering plants, 
are almost as 
numerous 
and varied as 
the species 
themselves. 
Penza venosa, 
when fresh, 
is remarka- 
ble for a 
strong scent 
like that of 
nitric acid; 
Agaricus 
and 
A. fragrane 
have an an- 
ive-like odor; 
some species 
of toadstools 
have exactly 
the odor of 
garlic acid; 
one has the 
scent of ripe 
nectarines ; 
two or three 


t 


i 


—=—=—_ 


odorus 


smell like 
melilot; 
others like 


fresh meal; 
others like 
putrescent 
flesh; while 
almost all 
have a pecu- 
liar scent 
which has 
come to be 
called a 
“fungoid 
odor;” it is 
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the faint smell of a damp cellar which has been closed for a important bearing on this question, and which, therefore, 


long time—an odor of mouldiness and decay. 
Trees Freezing Solid.—The Country Gentleman states that 
Dr. Hoskins, who lives in the coldest part of Vermont, 


with your leave, I shall lay before your readers. How is it, 
I want to know, that my wife’s maid, when she went, at 
Aix les Bains, at Homburg, and at Florence, to buy calico, 


phur, the former making a “‘ cold short” iron, and the latter 
a ‘‘red short,” either of which is unsuitable for boiler plates, 
when high pressures are to be used. 

He also explained the process of ‘‘ puddling,” “ shingling,” 





where the mercury sometimes freezes, says that when this found in shops where two years ago nothing but English | repeating and rolling into finished plates. He showed that 


takes place, he does not think that any portion of the sap of 
the trees remains unfrozen; yet the hardier varieties endure 
this cold unharmed. ‘‘ We bave observed,” says the editor, 


‘the shoots of the apple, pear, and peach frozen stiff (when | 
| plied from the English markets. What I do know is that 


the thermometer sank to 10° above zero) without injury. 
The microscope showed them to be filled with ice crystals, 
no injury resulting from the freezing.” 








Correspondence, 


Alum Baking Powders. 











_goods were kept that the calico or cotton in stock was of 
American manufacture? I am not a judge of this article 
myself, and I really do not pretend to know whether the 
American goods are better or worse than those formerly sup- 


| the presence of slag or scoria on the bars composing the pile 
| prevent perfect welding, causing what are known as lami- 
nated sheets, illustrating all these points with diagrams, 
photographs, and specimens. He then described the methods 
of constructing boilers, punching holes in the plates, the use 





in this, one of our own staple mamufactures, we appear to | of the “drift pin,” which was condemned, riveting, bracing, 
have been fairly beaten out of the field #pon the Continent, | and staying. The defects from poor workmanship were 
and that in each case the shopkeeper when applied to for an | pointed out and illustrated by specimens as the description 


explanation declared that he preferred American to English 
materials because he got a larger profit upon the former than 
upon the latter. How is it, again, that here in England if | 
want tools for my garden or my workshop I am constantly 





To the Editor of the Scientific American : 

I thank you for publishing the article of Dr. Robert Peter, 
on “‘ Baking Powders, etc.,” in your recent issue. Allow 
me to add that the poor operatives and workingmen in this | 
State, who have families of children to support, and must 
do it on the present low wages, make it a point always to 
bake their own bread in the old fashioned way with yeast. 
“They cannot,” as they say, ‘‘raise a family on baker’s 
bread.” They have long ago found out by experience, what 
science has proved true by experiments, that alum in bread 
neutralizes its best nutritive qualities. There is no doubt 
that baker’s bread, made as it is of second and third rate flour, | 
is doctored with alum and alkalies to give it a white appear- 
ance. Bread made of the very best Haxall flour with yeast | 
retains its beautiful creamy yellow tint, while the same 
raised with alum baking powder becomes white and dry and 
tasteless. No doubt many of our national diseases, such as 
dyspepsia, have their origin in the universal use of baking | 
powders, and I suggest that the early decay of teeth in the | 
United States might be traced to the deprivation of natural | 
phosphates of lime and the substitution therefor of other | 
alkalic salts, such as those of soda and potash, in our daily 
food. Anything that deteriorates or improves the “‘ staff of 
life,” our daily bread, in the slightest degree, is of such im- 
mense importance, that I hope you will keep open the pages ! 
of the Screntiric AMERICAN till the subject is thoroughly 
understood. a 

Providence, R. L 

i a 
American Locomotives in Italy. 
Tc the Editor of the Scientific American : 
Mr. Edward A. Quintard, of Philadelphia, is here with a 


‘and chisels, and axes? 


| Americafi leather comes over here to be made up into shoes; | 


being invited by my ironmongér to try new American 
‘notions,’ in the shape of spades, and hammers, and saws, 


‘*Some months agol read a letter of Mr. Gladstone’s upon 
a subject on which his authority can hardly be contested. 
In it he gave his opinion upon the common American wood- 
man’s ax, and described—as I happen to know quite accu- 
rately—the difference between it and the English article man- 
ufactured at Sheffield. The comparison, I need hardly say, 
was allin favor of the Yankee production. Sheffield is too 
conservative—in its manufactures, I mean, not in its politics 
—to make an ax of the best shape. So the sharp American 
comes in and wins. And he does this not merely in axes and 
the other tools I have mentioned, but in locks, bolts, stoves, 
lamps, and a thousand-and-one other household requisites 
which a dozen years ago were the peculiar production of 
this country. You have only, indeed, to cast youreye over 
your own household, sir, in order tosee to how large an extent | 
the English manufacturer has been beaten, even in articles | 
of domestic use. Nor is it in the hardware trade only that we 
seem now to be getting flooded with American goods. 


and our famous English carriages are to a Jarge extent built 
out of materials which have crossed the Atlantic, and for 
which the American has been duly paid. ‘Glue, hair, and 
sandpaper’ are mentioned in a recent copy of the Philadel- 
phia Ledger as being now among articles largely exported to 
this country; and even slates—shades of the Welsh mag- 
nates!—ate now quarried in the United States in order to 
roof in our English homes. 


progressed. 

Mr. Allen devoted considerable time to the discussion of 
chipping and calking, showing that by the old methods 
boilers were liable to be very greatly injured and incipient 
defects developed. He recommended the planing of the 
edges of the sheets preparatory to calking in preference to 
the old method of “chipping.” 

The necessity of having good material and good workman- 
ship in the construction of boilers was brought more forcibly 
to the minds of his hearers when he stated that a boiler 16 
feet long, 60 inches in diameter, and running at a pressure 
of 60 Ibs. to the square inch, sustained an internal pressure 
of not less than 1,000 tons, the tendency being to burst the 
surrounding metal asunder. He also stated that the railroad 
locomotives, which often stand near the cross walks at the 
depot, carry a pressure on their crown sheets of not less than 
90 tons. This point was illustrated by drawings upon the 
blackboard. It is not to be understood that these are dan- 
gerous or excessive pressures, but are mentioned to give some 
adequate idea of the immense strain to which steam boilers 
are subjected, and also to show again the absolute need of 
the best material and workmanship in making them. Any- 
thing short of this he claimed was criminal neglect. 

Mr. Allen then proceeded to show at what pressure a 
boiler may safely be worked. He stated that there were 
formule for ali these, so that the bursting and safe working 
pressure could be easily arrived at. He further showed that 
the bursting pressure of the boiler above mentioned, 16 feet 
by 60 inches, was not less than 525 Ibs. to the square inch, 
but that in practice only one sixth of the bursting pres- 
sure should be allowed, leaving a wide margin for safety. 
This would admit of about 87 lbs. of steam to the square 
inch as the safe working pressure of this boiler. 

At this point Mr. Allen took up the subject of water used 





‘*Can any of your readers tell me how all this is brought 
about? And is not the fact alone sufficient to account in a 


in boilers, showing that much solid matter carried in solu- 
tion was precipitated by high temperatures. The carbonate 


38-ton locomotive, from the late Paris Exhibition. This is large measure for the present depression in our manufactur- 
a right step in the true direction. United States manufac- ing industries? I do not grumble because, if I want temato 


of lime, sulphate of lime, carbonate of magnesia, aluminum, 
and other chemical ingredients, cause a hard, indurate scale, 
which adheres to the fire sheets of the boiler, greatly reduc- 


the Italian people. 

It is to be hoped that Mr. Quintard may convince the | 
Italians that it would be to their interest to buy his great | 
and fine locomotive, as well as many others of them which | 
may follow. 

The Stenographical Machine of Michela.—One of these 
machines some days since was on trial before the city fathers 
of this city. The machiue reported the debates fully and 
correctly, without flattery and with exact justice. How- 
ever, the city fathers preferred to be reported by the repre- 
sentatives of the city press. Perhaps the latter have a way | 
of reporting which might be more pleasing to those mem- 
bers who may utter hasty and inconsiderate discourses, 
which the machine, without conscience and consideration, 
reports word for word and letter for letter, while the manual 
reporters of the press smooth harsh expressions and omit and 
rearrange sentences. Henry Nose, 

Tnrin, Italy, January, 1879. U. 8. Consular Agent. 

lt ee 
Poor England. 

The London Standard publishes the following from one of 

its correspondents, who signs himself ‘‘ Traveled English- 
man:” 
‘«T came back to England, not long ago, from a somewhat 
lengthened journey to fiud my fellow countrymen suffering 
in no smail degree from depression, if not actual distress. 
Banks had ‘broken,’ large mercantile houses had failed, 
great industrial works had stopped, and throughout the man- 
ufacturing districts the gloomiest apprehensions with regard 
to the future prevailed. Some of these apprehensions have 
unfortunately been realized since then, inasmuch as I see 
that the sufferings of the poor in Sheffield, Manchester, 
Leeds, Newcastle, and many of our great northern towns 
have been so severe as to require the formation of special 
public committees to collect and dispense the charitable: 
offerings of the richer classes, It is only natural in these 
circumstances that a brisk controversy should have sprung 
up in various quarters on the subject of the cause of this 
distress. 

“In London society people may not know much about it; 
but I can assure you, from what I have myself seen in some 
of the most important commercial and manufacturing dis- 
tricts, that the keenest interest is taken by all classes in the 
discussion of this question. What has brought about the 
present deplorable stagnation of trade? is the inquiry uni- 
versally put nowadays in the North of England. ‘High 
wages,’ say the masters, and ‘over production,’ say the men, 
when they are asked this question. I belong to neither class, 
and I by no means set myself forward as an authority on the 
point at issue. But it happens that I have learned both at 


turers must co so, to bring effectively their products before | sauce with my cutlets at this season, it is probably made out 


of American fruit; nor can I complain because my grocer, my | ing the economy in fuel and rendering the plates liable to 
butterman, and probably my butcher also, deal so largely in | severe overheating and consequent great reduction of 
American goods of all kinds, for I freely admit that as a| strength. This was illustrated by numerous specimens of 
source of food supply the United States is naturally infinitely | scale taken from boilers in different sections of the country. 
superior to our limited and over-populated country. But} The internal corrosion of boilers was next discussed, show- 
what I want to know is why, in the special manufactures ing that this was caused by impurities of the water. Manu- 
which were once entirely ours, and which only a few years factories situated on the banks of astream, discharging their 
ago belonged to us more largely than to any other country | refuse and spent dyes into the current, render the water ex- 
in the world, we now seem to be running a bad second to tremely impure. It will be readily seen that if those manu- 
the United States? Why, sir, even the cigarettes which I factories which are situated lowest down on the stream fill 
smoke are made in Richmond, Virginia, and the pen with their boilers with this water, they will have a very impure 
which I write comes, not from Birmingham, but from an | and dangerous liquid from which to generate steam. Cases 
American manufactory. of severe and dangerous corrosion were mentioned as arising 

“If I liked to prolong the list of articles of use and luxury from this cause. 
which are now made for the English market in the United Specimens of corroded plate and braces were shown, where 
States, instead of being made for the United States in Eng- the iron was nearly wasted away, and yei it was stated that 
land, I might do so indefinitely; but I have too much respect the parties owning the boilers had rested securely in the be- 
for your space and for the time of your readers to do any- lief that their boilers are sound and well braced. These de- 
thing of the kind. It would be easy also to speak of those fects were discovered by careful inspection, a means of 
Belgian girders which are now used in the very heart of our safety too often inadequately performed or neglected alto- 
own iron districts in the construction of buildings, and of gether. 
those. French engines which compete dangerously with the! The methods of inspection were next discussed, and it 
products of our own best engineering establishments. But} was stated that in all cases where it was possible, boilers 
I have said enough, 1 think, to show that, in addition to | should be examined internally as well as externally. In- 
‘high wages’ and ‘over production,’ foreign competition spection by the ‘‘ hammer test” was described, showing that 
must be reckoned among the causes of the present distress; a practiced ear, from light blows on the sheet, could detect 
and I conclude by asking if any one can explain to me how defects in the material. The weaknesses arising from ‘‘the 
it is that this competition should so suddenly have become wear and tear” can only be discovered by the most careful 
serious, if not actually fatal to us, in the very fields of which internal and external inspection. Carelessness in the man- 
recently we were the undisputed masters ?” ‘agement of the safety valve was considered. 

<0 + Instances of overloading safety valves far beyond the limit 

of safety were mentioned. In one instance, at least, a steam 

A very interesting and valuable lecture was lately de- | user was found to have wedged his safety valve down by 
livered at Hartford, Conn., by Mr. J. M. Allen, President of driving a stick between the lever and the beams of the build- 
the Hartford Steam Boiler Inspection Company, the dis ing overhead. 
course being devoted to the consideration of steam boilers.| The principle of the steam gauge was described, and its 
Mr. Allen commenced by speaking of the famous Corliss en- | importance in connection with the use of steam boilers. It 
gine at the Centennial, remarking that although every one | is liable to defects and variations which can only be detected 
admired and wondered at it, but few really stopped to think by comparing it with a gauge known to be correct. This 
of the source of its power and energy. Few recalled the process of comparison was illustrated by very unique appar- 
fact that all this splendid machinery derived its motive atus, prepared expressly for use by the Hartford Steam 
power from the concealed steam boilers in the low line of | Boiler Inspection and Insurance Company. The standard 
buildings outside the Main Centennial Hall. In crossing the by which these test gauges are corrected is a mercury col- 
Atlantic in an ocean steamer, how few think of the unsight- umn, which is invariable and therefore reliable. The column 
ly, unattractive boilers that furnish the power for the ma- in use at the company’s office, which Mr. Allen described, is 
chinery that carries the vessel forward. inferior to none in the country. 

In discussing this question it is proper, Mr. Allen said,| Mr. Allen next considered ebullition, the conduction of 





that we should know of what material boilers are construct- heat, and the generation of steam. These subjects were 
ed and the methods of construction. He then gave a brief illustrated by diagrams prepared for the purpose, showing 
account of the manufacture of iron plates, showing the ne- the great force which is stored up in the water in boilers, 





home and abroad a few facts which seem to me to have an 


cessity of obtaining an ore free from phosphorus and sui- kept in place only by the superincumbent pressure of steam. 
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When this pressure is suddenly released, a great disturbance | ent or outside contracts. And remember that every cent a| This number, however, covers all the courses that can be 


follows within the boiler. 
against the sides of the boiler at a velocity approximating 
2,000 feet a second, which was considered sufficient in most | 
cases to account for the terrific explosions which rend boil- | 


men.— New York Graphic. 


The water may be projected | prieoner earns is jest so much in the pockets of the laborin’ | called main routes. There is nothing new in the suggestion 


of this work; it has been often made, and for many years 
| the intelligent portion of the population of both States has 
|looked forward te the undertaking and accomplishment, 


ers in pieces, throwing portions of them hundreds of feet.| English people are wanting work, and yet for some reason | under the developing influence of the necessities of trade, 


Instances of terrific explosions were cited, and photographs 
illustrating them were exhibited. 

Mr. Allen touched briefly upon the subject of the spheroi- 
dal condition of water, repulsion and deaerated water as the 
cause of mysterious (?) boiler explosions. His opinion, how- 
ever,was that we need not look for mysteries in this manner, 
when we consider that there are so many things to decrease 
the ability and working age of a boiler, arising from poor 
material, poor workmanship, and careless management. He 
alluded briefly to the explosion of the boiler of the steamer 
Adelphi, at Norwalk, Conn., by which 16 lives were lost, 
and showed how this disaster might have been prevented by 
thorough inspection and timely repairs. This was illustra- 
ted by photographs and blackboard sketches and drawings. 

The lecture closed with a brief history of the formation of 
eoal, the carboniferous age, the wonderful growth of plants, 
the absorption of carbonic acid gas from the atmosphere, all 
energized by the rays of the sun, illustrating the words of 
Sir Robert Stephenson, who said that the energy in the coal 
was derived from the sun, the source of all power. The 
thinking mind, however, sees a power back and beyond all 


or want of it our locomotive builders allow a country nearly 
2,000 miles farther away from Switzerland than we are to 
supply locomotives to that country. It 1s stated that the en- 
terprise of our most energetic competitors in manufactures 
has sent a locomotive to Geneva specially in order to test 
its capabilities of producing steam from the anthracite coal 
found in the Valais. This cannot be used in Swiss or 
French locomotives, as at present constructed, but the ex- 
periment with the American appears to have been an entire 
success. The furnace arrangements of the American loco- 
motive are said to be admirably adapted to the employment 
of this coal, which is not unlike, in its behavior in the fire, 
that used in America. The engine will run with fuel which 
would bring the ordinary continental locomotive to a stand- 
still; and the system, if adopted in Switzerland and other 
parts of Europe, as some such doubtless will be, will effect 
an important saving in coal to those countries, and give 
work to others.—London Engineer. 
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THE ALHAMBRA VASE 
The beautiful vase represented by our engraving was 





as a maritime improvement which sooner or later must 
occur. Foreign or coasting vessels coming to Baltimore 
through this canal would require no pilots, as the mouth of 
the Delaware Bay, unlike that of the Chesapeake, is freely 
navigable. There will be no locks, as in ordinary canals, 
to lift up or let down the boats. The ship canal will be 
nearly level throughout, and only guard locks will be re- 
quired, which will be to- regulate the entrance of tide water 
at each end, and the inflow of water from any rivers or 
streams which it may cross. 

ak ince 

Australian Exhibitions, 

Mr. Samuel H. Roberts, Hon. Corresponding Member 
of the Society of Arts, London, writes as follows: Prepara- 
tions are being actively carried on for no less than three ex- 
hibitions. The International Exhibition at Sandhurst (one 
of our largest mining centers), to be held next year; a Ju- 
,venile Industrial Exhibition, also to be held next year in 
| Melbourne; and the great International Exhibition of Mel- 
bourne, to be opened in 1880. Tenders for the building are 
to be opened next week. A splendid design has been pre 





this, though science can go no further. We are on the found in the Moorish palace, Alhambra, in the 16th century. ‘pared by the architects, Messrs. Reid & Barnes. The es- 


boundary of the realms of faith. 
Oe 
Convict Labor. 

First workman.—No; what I say is that no criminal ought 
to be allowed to work. ’Cause if he works he works cheap, 
and it knocks down your wages and mine. 

Second workman.—W al, | dunno—you see— 

F. W. (quite warm)—There ain’t no ‘‘see” about it! I 
tell you it degrades every human man’s labor to have a State 
prison bird doing the same sort of thing fer a quarter of the 
wages. It ought to be forbid by law! 

S. W.—Wal, I dunno; you see if— 

F. W. (deeply excited)—Nonsense with your “ifs” and 
“buts” and “‘mebbies!” It’s easy enough to see. If a lot 
o’ chaps works fer 20 cents a day, you ain’t goin’ to get $2, 
be you? Not much! Don’t it bring you right into compe- 
tition with degraded culprit labor? D’ont it? Say! Don’t 
it? Why don’t you speak and say something? 

8. W.—Wal, Idunno. Ain’t it true that— 

F. W. (furious)—No, it ain't true! They ain't a word of 
truth in it! You know ez well ez I do that— 

8. W. (bristling up and interrupting)—Look a-here! You 
yaup every minute. ‘Spose you jest shet your fly-trap tem- 
po-ra-ri-o-ly and give me a chance to say a word. 

F. W. (toning down)—Very well, ef you reely think you 
got anything to say thet amounts to anything, jest spill it. 

S. W. (tuning up)—This ere: Ef prisoners don’t work an’ 
support themselves, somebuddy’s got to work to s’port ’em. 

F. W.—Wal, capital ’1l support ’em. 

8. W.—And who s’ports capital? 

F. W.—Why—nothin’—it s’ports itself. 

S. W. (laying his hand on the first workman’s shoulder)— 
That’s where you make your mistake. Labor s’ports capital. 

F. W.—How do you make that out? 

8. W.—If the State’s prison don’t s’port itself, it is s’ported 
by taxes. Whenever a property holder pays a tax he adds 
to the price of what he sells enough to reimbuss him. And 
labor eventooally pays every cent. 

F. W.—It seems to me that if— 

8. W. (now thoroughly aroused)—‘‘ Seems!” They ain’t 
no “if” bout it! Any fool can see it! Somebody’s got to 
pay that pris’ner’s board. Ef he don’t earn his own board, 
you an’ I’ve got to pay it out’n our wages. 

F. W.—P’raps you're right. Ef thet’s so, he might jest ez 
well go to work. 





8S. W.—And keep to work. Seems to me labor is degraded 
more by ‘lowing a lot of rogues to shirk for the privilege of | 
payin’ their board, then by makin’ ‘em work at some price | 
or other. 

F. W.—But they work for less wages than we kin. 

S. W.—But there’s very few of ’em, and ez they work to 





THE ALHAMBRA VASE. 


It was filled with gold coins, the inscriptions upon which 
showed it to have been made not later than the beginning of 
the 14th century. The body of the vase is of dark terra- 


pay the expense of keeping of themselves shet up, I don’t | cotta, splendidly decorated with colored enamels and gold. 


see ez it makes much difference whether they earn a cent a) 
day or $5 a day, ez fur ez we are concerned. | 
F. W.—But they shouldn’t be let out on contract. 


8. W.—Certin they should. They should be made to| 


It is regarded as the most valuable specimen of Moorish in- 
dustrial art that has been preserved. 

It will be remembered that at the time this yase was made 
the Moors of Spain monopolized almost entirely the civiliza- 


work, and their services should be let out to them that'll | tion of Europe. Decorative art was especially encouraged 


pay the most for it. 
F. W.—Then sposen they earn more’n they cost? 


turned right into the State treasury. 

F. W.—Ain’t it demorlizin’ and undignified for respect- 
able folks to let their gov’ment be s’ported by the crim’nal 
classes? 

8S. W.—No, sir! It ain’t! What awful stuff hev you got | 
into your head? The more work you can git out of crimi- | 
nals the better! That’s all they’re good fer whilst they’re | 
bein’ punished. Why, ef ’twan’t fer the crim’nal classes 
there wouldn’t be no need of gov’ment. 
of that? They ought to s’port it! 

F. W.—That does look sort o’ reason’ble after all. Why, 
that ain’t wot that feller said down to the Union. 

8. W.—Don’t let anybody fool ye! 
work jest as much as possible. It'll do ‘em good. Make 





‘em earn ez much ez they kin, either under the superintend- ! other at some poin 


among them, their skill excelling not only that of their most 


skillful rivals, but in many respects has-never since been sur- | 
8. W.—In that insposable case the surplus should be|~scsed. Their most extensive potteries were situated at | 


Malaga, where several. thousand workmen were employed. 
The art of enameling was well understood there, as the Al- 
hambra Vase so admirably shows, silica and the oxides of 
lead, tin, cobalt, etc., being used for such decorative pur- 
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The Chesapeake and Delaware Ship Canal, 
The surveys for the proposed canal across the peninsula 


more Sun says that very careful and accurate measurement 
of the tides in the two bays is being made, and itis a singu- 
lar fact that when it is high water in the Delaware Bay it is 


Make all prisoners | low water in the Chesapeake. 
Eight routes have been surveyed, and they all cross each 


ts,so that they may be modified indefinitely. 


| 


| timated cost of the building is between £60,000 and £70,000. 
The commission to carry out the undertaking consists of 
about fifty members, and they have just appointed J. C. 
Levey, C.M.G., as the secretary. I send circulars and pro- 
grammes of the Sandhurst and the Juvenile Exhibitions. 
Those of the International Exhibition are not yet out, but 
are expected before the mails leave to-morrow. If they are 
issued I will send you them also. 

There is also to be an exhibition in Sydney next year, and 
so many applications for space have been received, that the 
enterprise has assumed a magnitude not at first expected, 
and above the present means of the committee; it is, how- 
ever; probable that the New South Wales Parliament will 
come to their aid with an adequate grant. 

The question of Chinese immigration is agitating the 
minds of the people of Sydney and the northern portions of 
Australia. Public meetings have been held, and resolutions 
|adopted, calling upon the government to take measures to 
|restrict these in coming to the colony. One very serious re- 
sult of the antipathy to the Mongol race is a strike of 
| the seamen engaged by the Australian Steam Navigation 
|'Company, owing to the Chinamen being employed on some 
| of their steamers, and the probability of the number being 
shortly increased; meanwhile the ships of the company are 
laid up for want of crews. The commerce of the port is, 
for the time, much injured by the dispute. 

Large additions are in progress at the Mecfbourne Univer- 
sity through the princely generosity of Sir Samuel Wilson, 
who has presented £35,000 to the institution. This good 
example has just been followed by Mr. Ormond, who has 
promised £10,000 toward building a Presbyterian College 
in connection with the University, on condition that an 
equal sum be subscribed within twelve months. As already 
£6,000 has been sent to the committee, there is no doubt as 
to the condition being fulfilled. 

— see 
Money by Mail. 

A correspondent offers the following suggestion with re- 
gard to an inconvenience widely felt. The plan proposed 
would doubtless prove as great a convenience to the receivers 
as to the senders of small sums by mail. The writer says: 

“* Now, since postal currency has gone out of use and dol- 
lar bills are getting scarce, we, in the country, need some 
mode of sending small sums of money by mail. The money 
| order system is excellent, but the charge for sums less than 
| one dollar is too high a percentage on the value of the thing 
wanted. I would suggest that postmasters be authorized to 
| receive change in sums less than one dollar, and issue certifi- 
cates for the same, which shall be receivable at any post 
office for stamps, or when presented in quantities of five 
dollars and over to be cashed. The certificates to be issued 
to postmasters in book form, and so printed that the piece 
torn off will represent the sum, the whole page representing 
one dollar. The certificates to be at the sender’s risk. Post» 
masters to make returns when a book is used up. Such a 
system would facilitate trade between distant points and in- 
crease the revenues of the post office department.” 

a 
Rallway up Vesuvius, 

It is thirty years since a concession was granted for a rail- 
way up Vesuvius. It has been promised many times, but 
never so positively as now. The plan proposed involves the 
construction of an iron elevated railway about three feet 
| high above the ground, on which is to run a train of eight 
| cars operated by a steel cable. Each car is to be furnished 
| with two automatic brakes. The cable will be double, in 
‘case of accidents. The actual tension on it will be 3,000 
'kilogrammes, but it will be made to support « tension of 











Did you ever think | of Maryland are being prosecuted with vigor. The Balti- | 33,000 kilogrammes. A small station with a restaurant will 


|be constructed on the cone and another at the foot of the 
mountain. The ground has been chosen where there is least 
danger from an eruption, and all the material is movable, so 
that it can easily be taken up and stored in the observatory 
in case of eruption. It is expected that the railway will be 
completed before the summer of the present year. 
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tion. By the use of Mr. Atchison’s machine, great blocks 
of granite or other stone are smoothed with about the same 
rapidity that iron is planed by the well known machinery 
used for that purpose. The tools for cutting, two in num- 
ber, are arranged in a strong head piece attached to a moving 
platen, similar to the iron planing machine. This platen, 
with the head piece, is made to move forward and backward 
over the stone, and the tools, having a perpendicular, recip- 
rocal, rotating motion, cut the surface at the rate of not less 


138 
ELECTRIC LIGHTING. 

The problem of electric lighting is far from solution at 
present, and the popular enthusiasm and belief in the future 
of electricity as a means of general illumination has received 
some severe checks. The late accounts from Paris show that 
gas still competes successfully with the electric light for 
street purposes. The company, however, which is striving 
to introduce the new method of lighting are still sanguine of 
ultimate success, and the city authorities of Paris, anxious to 





stimulate discovery in such a popular direction, are still will- 


ing to encourage by smal! concessions and aids the plans of 


the inventors. Mr. Preece, a prominent English electrician, 
proves mathematically the impossibility of the ultimate sub- 
division of the electric light—the problem upon the solution 
of which so much inventiveness is now bestowed. The re- 
sults of his mathematical analysis show that, beyond a certain 
linit, when » lamps are in the circuit the total light be- 
comes diminished by 1+, and the light emitted by each 
lamp becomes diminished by 1 + ?. This limit is reached 
by the Gramme machine when five Jablochkoff candles are 
placed in the circuit, and by the American Wallace-Farmer 
machine when six of their plate carbon lamps are burning at 
the same time. 

The owners of the Brush machine, also of American make, 
claim that they have lately made a machine which maintains 
seventeen or eighteen lamps on the same circuit with an ex- 
penditure of only thirteen or fourteen horse power. This 
statement, however, should be accompanied by accurate tests, 
which do not appear to have been made. Mr. Preece main- 
tains that this partial success has led many sanguine experi- 


merters to believe in the ultimate subdivision of the electric | 


light—-that is, the maintenance of many small lights equal 
in intensity to four or five ordinary gas burners. He believes 
that such ultimate subdivision is an impossibility. 

Mr. Schwendler, Superintendent Electrician of the Govern- 
ment of India, also has been making experiments upon the 
same subject, and arrives, from a practical point of view, at 
the same conclusion which Mr. Preece has reached from 
mathematical analysis. Mr. Schwendler thinks that each 
dynamo-electric machine or generator of electricity should 
maintain but one light, for it is only when one light is main- 
tained by the generator that it is economical. Used in this 
way he finds that the unit of light produced by electricity is 
at least fifty times cheaper than the unit of light produced 
by corabustion of coal, when the expenditure of power is 
alone considered. Endeavors to divide the electric light into 
a large number of small lights, however, he regards as futile; 
for nobody would be willing to pay for the luxury of-such 
lights. These results seem to show that inventors should 
turn their attention to the production of small generators, one 
for each light, instead of to the problem of subdivision of 
the lighting effect of one current. The number of new lamps 
to be used in electric lighting increases each day. 

M. Ducretet immerses several carbons in a column of mer- 
cury, and as the current burns away the carbons the differ- 
ence of density produces a thrust which brings the carbons 
to their points of application in proportion to the amount 
they are consumed. 

Mr. Wilde, iv England, has shown that one can dispense 
with the fusible substance between the carbons of the 
Jablochkoff candle, for he places in his lamp the carbons at a 
slight angle, or parallel with each other, and the voltaic arc 
is repelled always to the tips or ends of the carbons. This 
is in accordance with Ampére’s law, which shows that a cur- 
rent in a movable conductor is repelled by the parts of the 
current which approach and recede from it. In this case the 
voltaic arc itself is the movable conductor. The methods 
which have been criticised above all depend upon the pro- 
duction of the electric light between carbon points. The 
plans for utilizing electricity as a lighting agent by means of 
the incadescence of carbon in nitrogen, or the incandescence 
of platinum or iridium wire, have not been successful up to 
the present time, and are open to the same theoretical and 
practical objections as the method now in use. 

One of the great difficulties in the way of solution of the 
problem of electric lighting is the want of training of the 
inventors and experimeters in accurate quantitative scientific 
work. Companies may be formed and great enthusiasm cre- 
ated by what are apparently great discoveries; but inventive- 
ness must be supported by accurate tests made in a scientific 
manner to prevent the ruin of the stock companies; or rather 
of those deluded ones who have risked their mouey. Scien- 
tific men have often been too skeptical; but conservatism 
has great strength where money questions are involved. 

a 
A Bevolution in Stone Cutting. 

A revolution in stone cutting seems likely to be accom- 
plished by a machine invented by Mr. R. R. Atchison of 
this city. It is operated by steam power, equivalent to that 
of asingle horse; but it does the work of a dozen or more 
men, within a given time, in this laborious and unhealthy oc- 
cupation, with the greatest accuracy and perfection. Here- 
tofore it has seemed an impossibility to substitute machinery 
for hand labor in the preparation of stone for costly build- 
ings; but, after four years of unremitting thought and labor, 
Mr. Atchison appears to have accomplished that result. Few 
persons, except those engaged in building operations, can 
realize the amount of labor required to prepare a single stone 
designed for the walls of a substantial building, or the cost 
of the same. Days, weeks, and even months, are some- 
times expended in the cutting of a single block to the re- 
quisite dimensions; and, of course, Jarge buildings, such as 
the post office, require the labor of years for their comple- 





than 6,000 blows per minute. The rapidity of this motion 
is said to be of great value in the use of the tools—the wear 
being much less than in hand work The cutting tools are 
semicircular in shape at the edge, and can be used con- 
stantly for three quarters of an hour without changing— 
' thus one set of tools will make more than a quarter of a mil- 
lion strokes without resharpening. The machine is very 
' simple in construction and very substantial, and it is likely 
| that it will work as great a change in the present methods 
| of stone cutting as the sewing machine has wrought in the 
| manufacture of clothing, or the power loom in the manu- 
facture of textile fabrics. By adapting a movable arm, the 
tools are made to cut irregular forms, such as cornices, 
mouldings, and letters, with as much precision as they cut 
plain surfaces. In view of the magnitude of the quarrying 
business throughout the United States, and the perfect 
adaptation of this machine to stone cutting of every descrip- 
tion, there would seem to be little doubt that Mr. Atchison’s 
|invention will rapidly make its way into public favor as 
one of the great labor saving inventions of the times.—Bos- 
ton Herald. 
ee em 
ANCIENT WORKS OF PERU. 

The feats of modern engineering in Peru are unexcelled in 
this age of ambitious undertakings; yet they are more than 
surpassed, on their own ground, by works that have been 
abandoned, if not in ruins, for untold centuries. 

Dr. E. R. Heath furnishes an amount of detail on this 
point that will surprise even those generally familiar with 
the fact that Peru was once densely populated by a people 
| given to cyclopean undertakings. Only a few can be cited 
here; but these will suffice to show that nothing of modern 
times, not even our thousands of miles of railways and 
canals, can begin to rival the achievements of those mysteri 
ous people who have passed away, leaving only these gigantic 
monuments to tell of their capacity and power. 

Ruins, some of them of enormous extent, are scattered 
along the entire coast line of Peru, a distance of 1,235 miles, 
while nearly every hill and spur of the mountains have on it, 
or about it, some relic of the past; and in every ravine from 
the coast to the central plateau, there are ruins of walls, fort- 
resses, cities, burial places, and miles and miles of terrates 
and artificial watercourses. Across the plateau and down the 
eastern slope of the Andes, into the unexplored, almost im- 
penetrable forest, still they are found, mutely testifying to 
the successive empires that rose, flourished, and decayed 
| where the desert and wilderness now prevail. Even more 
imposing are the vestiges of human wealth and power among 
the mountains, now almost uninhabitable for their altitude 
and the severity of the climate. Here the explorer finds 
cyclopean structures of granite, porphyry, and other rocks, 
which have resisted the disintegration of time, geological 
transformations, earthquake shocks, and the destructive 
hands of warriors and treasure-seeker. The masonry com- 
posing these walls, temples, houses, towers, fortresses, or 
sepulchers, Dr. Heath remarks, is uncemented, held in place 
by the incline of the wall and the adaptation of each stone 
to its place, the stones having from six to many sides, each 
dressed and smoothed to fit its neighbor with such exactness 
that the blade of a small penknife cannot be inserted in any 
of the seams, whether in the central parts entirely hidden, 
| Or on the internal or external surfaces. These stones, selected 
| with no reference to uniformity in shape or size, vary from 
one half cubic foot to 1,500 cubic feet solid contents, and if 
in the many millions of stones one could be found to iit the 
place of another it. would be purely accidental. In the wall 
| of the center of the Cuzco fortress there are stones 13 feet 
high, 15 feet long, and 8 feet thick, and all were quarried 
miles away. 

At Tiahuanaco, a few miles south of Lake Titicaca, there 
are stones in the form of columns, partly dressed, placed on 
line at certain distances from each other, and having an ele- 
vation above the ground of from 18 to 20 fect. In the same 
line there is a monolithic doorway, now broken, 10 feet high, 
and 13 wide. The space cut out for the door is 7 feet 4 inches 
high, by 3 feet 2 inches wide. The whole face of the stone 
above the door is engraved. Another, similar but smaller, 
lies on the ground ‘beside it. These stones are of hard 
| porphyry, and differ from the surrounding vock. 

At Quelap some extensive works have beea lately exam- 
ined Here is found a wall of dressed stone, 560 feet wide, 
8,660 feet long, and 150 feet high. The lower part is solid. 
Above this is another wall, 600 feet long, 500 feet wide, and 
the same height as the other, 150 feet. Over both walls are 
| niches, 3 feet long, and 114 feet wide and deep, containing 
remains of those ancient inhabitants, some naked, others en- 
veloped in shawls of cotton of distinct colors, and well em- 
broidered. Their legs are doubled so that the knees touch 
the chin, and the arms are wound about the legs. The wall 
has three uncovered doors, the right side of each being semi- 
circular, the left side angular. From the base an inclined 
plane ascends almost insensibly the 150 feet of elevation, 
having about midway a sentry box of stone. In the upper 
part there is an ingenious hiding place of dressed stone, hav- 
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ing upon it a place for an outlook, from which a great por- 
tion of the province can be seen. Following the entrances 
of the second and higher wall, there are other sepulchers like 
small ovens, 6 feet high and 24 in circumference; in their 
base are flags, upon which mummies reposed. On the per- 
pendicular, rocky side of the mountain on the north side is 
a brick wall having small windows 600 feet from the bottom. 
No reason for this, nor means of approach can now be found. 
The skillful construction of utensils of gold and silver that 
were found here, and the ingenuity and solidity of this 
gigantic work of dressed stone, are reasons for assigning it a 
pre-Incal date. 

Imposing as structures of this sort are, they are, after all, 
but secondary in comparison with the industrial labors of 
the ancient Peruvians. The density of the population and 
the nature of the country—probably also the gradual desicca- 
tion of the region by geological changes—made it necessary 
to terrace the sides of the mountains and ravines for cultiva- 
tion. Estimating 500 ravines in the 1,200 miles of Peru, and 
10 miles of terraces of 50 tiers to each ravine, which would 
be only 5 miles of 25 tiers to each side, there would be in 
this region 250,000 miles of stone wall, averaging from 3 to 4 
feet high, or enough to encircle our globe ten times. Sur- 
prising as these estimates may seem, Dr. Heath is convinced 
that actual measurement would more than double them, for 
these ravines vary from 30 to 100 miles in length, and 10 
miles of terracing to each is a low estimate. At San Mateo, 
a town in the valley of the river Rimac, 77 miles from the 
coast, where the mountains rise from 1,500 to 2,000 feet above 
the river, he counted 200 tiers, none of which were less than 
4, and many were more than 6 miles long. Even at 4 miles, 
there would be at that point alone 800 miles of stone wall, 
and that only on one side of the ravine. 

Readers of Prescott will recall the splendid description he 
gives of the great highway of ancient Peru, an undertaking 
compared with which Meiggs’ railways are but child’s play. 
What were those ancient toilers, whom Dr. Heath eloquently 
describes as a people capable of cutting through 60 miles of 
granite, transporting blocks of hard porphyry, of Baalbec 
dimensions, miles from the place where quarried, across val- 
leys thousands of feet deep, over mountains, along plains, 
leaving no trace of how or where they carried them; people 
ignorant of the use of iron, with the feeble llama their only 
beast of burden; who after having brought these stones to- 
gether and dressed them, fitted them into walls with mosaic 
precision; terracing thousands of miles of mountain side; 
building hills of adobe and earth, and huge cities; leaving 
works in clay, stone, copper, silver, gold, embroidery, many 
of which cannot be duplicated at the present day—people 
apparenty vying with Dives in riches, Hercules in strength 
and energy, and the ant and bee in industry? 

Who werethey? Whencecamethey? Whither have they 
gone? Who among our rising students will solve these prob- 


lems? 
roe 


The Sale of Machinery Hall, 

A striking illustration of the difference between cost and 
value is furnished by the recent sale of Machinery Hall, the 
second of the mammoth structures erected for the Centen- 
nial Exhibition. It comprised a main hall 860 feet wide and 
1,402 feet long, with an annex 208x210 feet. Its original cost 
was $634,867.48. Had there been any permanent use for 
such a building there, its value would bave been fairly mea- 
sured by its cost. But no one could use it there, and few 
could make use of it anywhere, except as old lumber. It 
was accordingly knocked down at public auction for the 
pitiful sum of $24,000, a firm of car builders being the pur- 
chasers. The Japanese pavilion was sold for $150. 

A New Chemical—Siliciureted Hydrogen. 

We have received from Dr. Theodor Schuchardt, of Goer- 
litz, a specimen of a new body which he calls silicium stron- 
tium. It is formed from the preparation of metallic stron- 
tium by electrolysis, but no particulars are given as to the 
substances present or the reaction by which it is formed. 
As received from Dr. Schuchardt, the compound is a gray 
powder with a slight odor resembling phosphureted hydro- 
gen. When mixed with dilute hydrochloric acid, a rapid 
evolution of the spontaneously inflammable siliciureted hy- 
drogen takes place. No particulars as to price are men- 
tioned, but, if obtainable in quantity, this compound will 
probably be the readiest source of siliciureted bydrogen.— 


Chemical News. 
a 


TO INVENTORS.—THE GREAT WANT. 

In a recent address by Professor Atwater, of Middletown, 
Conn., before the Farmers’ Meeting at Concord, N. H., he 
said that the great want of agriculture at the present time is 
nitrogenous manures or fertilizers. This is the most costly 
element that the farmer hasto buy. Four fifths of the atmo- 
sphere around us is composed of nitrogen; and the man that 
discovers a way of obtaining it from the air, at a small ex- 
pense, will be the greatest material benefactor that the world 
has ever produced. 





et 

AccorDING to Dr. Richardson, hot water at 120° Fah. will 
kill typhus germs, and soap acts as a poison to them. The 
remedy against typhus, then, is to be found in every house 
hold, and more’s the pity if it be not applied. Considering 
the deadly mature of this fever, and the fact that 50,000 
typhus germs will thrive in a space no bigger than a pin’s 
head, it is clear, the Christian at Work thinks, that in such 
a matter a quart of preventiot is worth several hogsheads 





of cure. 
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TO INVENTORS. 

An experience of more than thirty years, and the pre- 
paration of not less than one hundred thousand applica- 
tions for patents at home and abroad, enable us to un- 
derstand the laws and practice on both continents, and 
to possess unequaled facilities for procuring patents 
everywhere. In addition to our facilities for preparing 
drawings and specifications quickly, the applicant can 
rest assured that his case will be filed in the Patent Of- 
fice without delay. Every application, in which the fees 
have been paid is sent complete—including the model— 
to the Patent Office the same day the papers are signed 
at our office, or received by mail, so there is no delay in 


filing the case, a complaint we often hear from other | 


sources. Another advantage to the inventor in securing 
his patent through the Scientific American Patent 
Agency, it insures a special notice of the invention in 


the SCIENTIFIC AMERICAN, which publication often | 


opens negotiations for the sale of the patent or manu- 
facture of the article. A synopsis of the patent laws 
in foreign countries may be found on another page, 
and persons contemplating the securing of patents 
abroad are invited to write to this office for prices, 
which have been reduced in accordance with the times, 
and our perfected facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN. 





Business and Personal, 

The Charge for Insertion under this head is One Dollar 
a weet salen Lape about eight words toa line. 
Adve; must be received at publication office 
as early as Thursday morning to appear in next issue, 
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Needle Pointed Iron, Brass, and Steel Wire for all 
purposes. W. Crabb, Newark, N. J. 

Belcher & Bagnall, 25 Murray St., N.Y., have the most 
economical Steam Engines, Boilers, Pumps, in market ; 
also improved wood and iron working machinery . 

Hydraulic Elevators for private honses, hotels, and 
public buildings. Burdon Iron Works, Brooktyn, N. Y. 

For Sale Cheap.—Second-hand 8 foot Boring and 
Turning Mill, Lathes, Planers; Drills, Bolt Cutters, etc. 
Circulars. D. Frisbie & Co., New Haven, Conn. 
| Presses, Dies, and Tools for working Sheet Metal, etc. 
| Fruit & other can tools. Bliss & Williams, B’klyn, N. ¥. 
For Sale.—Brown & Sharp Universal Milling Machine; 
Bement Profiling Machine ; first-class 2d hand Machine 
Tools. E. P. Bullard, 14 Dey 8t., N. ¥. 

Nickel Plating.—A white deposit guaranteed by using 
our material. Condit,Hanson & Van Winkle,Newark,N.J. 
Galland & Co.'s improved Hydraulic Elevators. Office 
206 Broadway, N.Y., (Evening Post Building, room 22.) 
The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are to be sold out very low by the George 
Place Machinery Agency, 121 Chambers 8t., New York. 
Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Baffing Metals. 
| E. Lyon & Co., 470 Grand 8t., N. Y¥. 

Solid Emery Vulcanite Wheels—The Solid Original 
Emery Wheei--other kinds imitations and inferior. 
Caution.—Our name ts stamped in full on all our best 
d Belting, Packing,and Hose. Buy that only. 


ee. A. 





National Steam Pump; best and cheapest. National 
fron Works, New Brunswick, N. J. 


Valves and Hydrants, warranted to give perfect satis- 
faction. Chapman Valve Manuf. Co., Boston, Mass. 


Circulars for Inventors and Manufacturers. Pamph- 


lets on machinery, price lists, etc., written, illustrated, | 
and printed; estimates furnished. Park Benjamin, Ph. | 
D., Editor Appleton’s “ Cyclopedia of Applied Mechan- | 
| Band Saws, $100; Scroll Saws, $75; Planers, $150; 
| Universal Wood Workers and Hand Planers, $150, and 


ies,” 3 Park Row, New York. 


To Sell.—Canada Pat. for Burglar Alarm. Winn, 69 
Barclay, N. Y. ‘ 


Marine Governor.—No racing of propeller; uses no 
power or steam. Wanted capitalist to get patents. 3B. 
Side, Brooklyn, B. D., N. Y. 

Try the new fragrant Vanity Fair Cigarettes, both 
plain and halves. Most exquisite of all. 


Electro-Bronzing on Iron. Philadelphia Smelting 
Company Philadelphia, Pa. 


Scroll Saws for sale cheap.—Five Moyer'’s patent at 
half cost to manufacture. Address Wood, Smith & Co., 
Fort Plain. N Y. 


steam packing. It possesses the advantages over all 


others of being indestructible by fire or acids, is self-— 


lubricating and will wear ten times as long as the pack- 
ing made of hemp or cotton. The flat packing is rapidly 
taking the place of all others for cylinder heads and all 


kinds of flange joints. Samples and reduced price lists | 


will be sent free on application. H. W. Johns Manufac- 


turing Company, Manufacturers of Asbestos Materials, 


87 Maiden Lane, New York. 


No gum! Nogrit! No acid! Anti-Corrosive Cylin- 
der Oil is the best in the world, and the first and only 
ofl that perfectly lubricates a railroad locomotive cylin- 
der, doing it with half the quantity required of best lard 
or tallow, giving increased power and less wear to ma- 
chinery, with entire freedom from gum, stain, or corro- 


sion of any sort, and it is equally superior for al/ steam | 


cylinders or heavy work where body or cooling qualities 
are indispensable. A fair trial insures its continued 
use. For further particulars, samples and testimoniais, 


address E. H. Kellogg, sole manufacturer, 17 Cedar St., 


New York. 


Two of the handsomest and best Guns ever brought 
to this country but little used, for sale for less than half 
their cost. One a double-barreled breech-loading shot- 
gun, and the other a double express rifle. A rare chance 
to procure two valuable weapons. See advertisement 
on back page. 


Wanted.—Lightest practicable 4 H. Vertical Engine 
and Boiler. W.8. Hull, Jackson, Miss 


For Sale cheap.—Boilers and Engines of all descrip- 
tions in thorough good condition. Send Stamp for de- 
scriptive circular. E.R. Young, No. 68 and 70 Franklin 
St , Titusville, Pa. 


For Sale.—4 H. P. Vertical Engine and Boiler (New 
York Safety Steam Power Co.’s make), as good, and in 


some respects better, than new. Address H. M. Quack- ing on china, ornamenting panels for furniture, em- | 


enbush, Herkimer, N. Y. 


Patent or State Rights for sale.—Stafford’s Scroll Saw, 
very low, also tools and patterns, to good party, to manu- 
facture on royalty. See SCIENTIFIC AMERICAN, April 
6, 1878. N. Stafford, 66 Fulton St., New York. 


Vick's Iustrated Monthly Magazine is one of the most 
beautiful magazines in the world. Each number con- 
tains a chromo of some group of flowers, and many fine 
engravings. Published monthly at $1.25 per year. Ad- 
dress James Vick, Rochester, N. Y. 

Wanted—Machinery for Manufacturing Logwood Ex- 
tract. Addresr E. Koch, Franklin, La. 


A Cupola works best with forced blast from a Baker 
Blower. Wilbraham Bros., 2,318 Frankford Ave., Phila. 


For Sale,—Patent of the best Ice Cream Machine, the 
“ Dexter.” Any reasonable offer considered. Address 
C. L. Dexter, 245 8. 15th St., Philadelphia, Pa. 

Shaw's Noise Quieting Nozzles and Mercury Pressure 
Gauges. T. Shaw, 915 Ridge Ave., Philadelphia, Pa. 


For Steam Pumps send to Dean Bros., Indianapolis, Ind. 

Little Giant Screw Plates, Adjustable Dies, Taps, etc. 
Wells Bros., Greenfield, Mass. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment, Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, ete. 

Vertical Burr Mill. ©. K. Bullock, Phila., Pa. 

Corliss Engines. Watts, Campbell & Co , Newark, N.J. 

Catalogues and Circulars of our latest Scientific Publi- 
cations, mail free. EH. &F.N. Spon, 446 Broome St., N.Y. 

Case Hardening Preparation, Box 73. Willimantic, Ct. 


H. Prentiss & Company, 14 Dey St., N. Y., Manufs 
Taps, Dies, Screw Piates, Reamers, eve. Send for list. 


The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 
| Bevins & o.’s Hydraulic Elevator. Great power, 
simplicity safety economy ,durability. 94 Liberty St.N.Y. 
Pulverizing Mills for all hard substances and grinding 
purposes, Walker Bros. & Co., 234 & Wood 8t., Phila., Pa. 
Inventors’ Models. John Ruthven, Cincinnati, O, 
Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 


upwards. Bentel, Margedant & Co., Hamilton, Ohio. 
| Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. 
| Eagle Anvils, 9 cents per pound, Fully warranted. 


The best Friction Clutch Pulley and Friction Hoist- 
| ing Machinery in the world, to be seen with power ap- 
D.Frisbie & Co., 


plied, 9% and 97 Liberty 8t., New York. 
New Haven, Conn. 


| Johnson's Universal Lathe Chucks; the best are the 


cheapest. Lambertville lron Works, Lambertville, N. J. 


| Cutters shaped entirely hy machinery for cutting teeth 


| of gear wheels. Pratt & Whitney Co., Hartford, Conn. 


Hydraulic Cylinders, Wheels, and Pinions, Machinery 
Castings; all kinds; strong and durable; and easil 
Asbestos is now extensively used in various forms for worked. ; Tensile cote t not less than 65,000 Ibs. ~4 


squarein. Pittsburgh Steel Casting Co., Pittsburgh, Pa. 


market is the new “Otto” Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 


Wheel. References given. 8. M. Smith, York, Pa. 
Vertical & Yacht Engines. N.W.Twiss, New Haven, Ct. 
Dead Pulleys that stop the running of loose pulleys 


and their belts, controlled from any point. Send for 
catalogue. Taper Sleeve Pulley Works, Brie, Pa. 

‘Ie: — -—— ——--- - 
NEW BOOKS AND PUBLICATIONS. 
THe WorksnHorp. Von J. Engelhorn, Editor 
and Publisher. Stuttgart, Germany. 

An edition of this meritorious illustrated art monthly 
is now being published in English, and furnished to the 
American public by Messrs. Willmer & Rogers of this 
| city. For furniture manufacturers, decorators of dwell- 
ings, and public buildings, fabricators of gas fixtures, 
fireplace utensils, ornamental hardware, such as door 
knobs, hinges, locks, etc., this publication will be found 
of special interest and use. Every number contains 
| beautifully executed engravings of new patterns or 
| copies of antique designs of various periods from the 
| most celebrated specimens found in the continental 
|museums. Published in monthly parts at $6 a year 
| (50 cents single number), and may be had at the Willmer 
& Rogers News Company, Beekman st., New York. 


Tue Art INTERCHANGE. 

A fortnightly journal devoted to art and household de- 
corations. The mania existing among the more refined 
American women for executing fine needle work, paint- 





| broidering curtains, and a variety of other work coming 
| under the head of decorative art, has created a demand 
for a newspaper to be devoted to these various subjects. 
Under the auspices of a dozen well known ladies in this 
| city, and under the editoria] management of an energetic 
| and talented young graduate of Princeton College, the 
publication of The Art Interchange has been com- 
| menced, with very encouraging prospects of a successful 
existence. It is handsomely printed on a superior 
quality of paper, at the moderate price of $1.25 a year, 
| and will be found extremely interesting to those inter- 
| ested in woman's art work in all its branches. Persons 
desiring to subscribe or to know more of the publica- 
tion, should address The Art Interchange, No, 34 East 
{ Nineteenth street, New York. 
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(1) J. H. asks how to prepare battery salt 
for Grenet batteries. A. It may be prepared by triturat- 
ing together in a dry atmosphere— 

Potassium dichromate, about...... .. 4 pounds. 

Sulphuric acid, sp. gr. 1°8, abont..... Sidhe 
The dichromate should be perfectly dry, and the acid 
may, with advantage, be warm. The mixture should be 
kept from the air in glass, to preserve it in the dry state, 
as it is very hygroscopic. Its oxidizing action is so 
strong that it very quickly destroys organic matters by 
contact at ordinary temperatures. 

(2) E. R. writes: Suppose two locomotives 
in which the only differenee is size of drivers (one having 


The only economical and practical Gas Engine in the 


Best results obtained from Success Turbine Water 


Aitericun, 


greater load at 30 miles an hour, friction, etc., not being 
considered? A. We reply that, the steam being the 
power, and the quantity of steam being equal in both 
cases, there can be no difference in the loads at 30 miles 
an hour. We do not, however, desire to be understood 
as saying that there is no difference in engines with 5 
and 6 foot driving wheels. On the contrary, we believe 
a locomotive, properly handled, having 5 foot driving 
wheels, when unrestricted as to fuel and not confined to 
a uniform velocity, will take the largest load over an un- 
dulating track in a given time between terminal stations. 
Such an engine will have the advantage on grades over 
an engine with larger driving wheels; and the more fre- 
quent exhaust produced by the more rapid revolution 
of the 5 foot wheels will produce more steam, and conse- 
quently more power.—B,, P., W. & Co. 

(3) L. H. R., F.’8., and others.—The dimen- 
sions of the great electro-magnet at the Stevens Institute, 
at Hoboken, N.J.,are as follows: Total weight, 1,600 
Ibs.; coil wound on 8 spools, each 944 ins. high by 1144 
inches external diameter; 400 Ibs. of copper wire, one 
fifth inch in diameter, are wound on these spools, which 
are split and the slits filled with vulcanite; the iron 
cores are hollow, 6 inches in diameter, 3 feet 3 inches 
long. It has a lifting power of several tons; some have 
estimated it at 30 tons. 

(4) W. C. R. asks: 1. What pressure should 
the air have in a sand blast apparatus? A. Sand should 
be driven by an air blast having a pressure of about 4 
inches of water. 2. Is it made by ordinary circular fan? 
A. Yes. 3, Is the sand let into the air passage from a 
hopper of itsown gravity? A. The sand is introduced 
into the air passage by an endless belt carrying cups or 
scoops, 

(5) J. F. B. writes: 1. There appears in your 
Screntivic AMERICAN SUPPLEMENT, No. 157, an article 
on inks, in which appears “A Brilliant Red Ink.” 
boiled the compound as directed, but did not succeed in 
getting it very bright. Would you please inform me the 
reason, and give a recipe for making vermilion ink or 
red ink (not carmine)? A. Use more or better Brazil 
wood, and concentrate your solution. Aqueous solu- 
tions (strong) of aniline red or scarlet make very bril- 
liant, but, unfortunately, not very permanent red inks. 
Powdered cochineal, 1 oz.; hot water, 44 pint; digest, 
and when quite cold add ammonia water, 1 oz.; dilute 
this with 2 or 3 volumes of water, digest for a few 
days, and decant the clear liquid. 

2. How to correct sour sirup. A. Heat the sirup to 
the boiling point, strain through a piece of linen, and 
stir in a little calcium sulphite; or, filter the hot sirup 
through fresh boneblack. 

(6) Subscriber asks: Where will I find Edi- 
son's tasimeter described? A. In ScrenTuric AmERICAN, 
vol, 38, p. 885. 

(7) N. T. R. asks why it is that malleable 


castings, heavy ones especially, are nearly always full of 
flaws and blow holes. A. We do not think this state- 





ment is generally true. When such flaws occur, asa 
rule, it is on account of some deficiency on the part of 
the mould, the moulder, or the material used. 


(8) F. B. H. asks; What amount of Lehigh 
or other hard coal is necessary per day to heat 1,000 
cubic feet in first-class stone building with any of the 
best hot air heaters? I want the average, or as near as 
you can give it, weather such as we have had since De- 
cember 1, 1878. A. If the building has only to be heated 
in the day time, we think it might not require more 
than 100 pounds of coal in 24 hours. We should be glad 
to receive data on this subject from those of our readers 
who have kept records. 


(9) J. F. B. suggests the following experi- 
ment to show that the action of a telephone diaphragm 
is to all appearances a mechanical pulsation. T is an 


=f} ry + 


ordinary telephone, to the center of whose diaphragm 
is attached one end of a waxed string, 8 (which may be 
10 or 20 feet long), by first stringing through a piece of 
parchment about one half inch in diameter, knot- 
ting, and then gumming on to the middle of disk, it is 
secured; the other end is connected with a small parch- 
ment drum, D, 2 inches in diameter; the string is kept 
taut. A sound now produced in the sending telephone 
will be distinctly heard in the drum connected with the 
receiving telephone, and conversation can be kept up at 
the drum, D, not as clear, of course, as at the receiving 
telephone, but the results are sufficiently conclusive, for 
no sound could be transmitted along the stretched string 
unless the telephone plate had vibrated. This, I might 
ventare to say, goes to prove that the sound at the re- 
ceiving telephone is due to the attraction of the dia- 
phragm by the magnet, in virtue of its variation of mag- 
netism. 

(10) E. B. sends the following directions for 
drilling glass: Take acommon drill, run a little fast; do 





Drill from both sides, keeping the glass and drill wet 

with turpentine. Be very carefal when the two holes 

meet not to let the drill catch. After a hole is made 

large enough for a small round file, file to the desired | 
size, keeping the file and glass wet with turpentine. 


(11) J. H. P. asks: 1. If I drop the end of 
a telephone wire into a well of water, or into a tub of 
water through which a stream is constantly running, | 
will it constitute a sufficient ground connection? A. | 
Yes, 2. Will fine brass or copper wire the size of a com- | 
mon pin answer for the line wire? A. Yes, 3. Does it | 





6. Why does condensation take place in a stove 


the vapors resulting from combustion before they can 








5 foot, “he other 6 foot wheels), using the same amount 


require to be insulated, the distance being 400 feet? A. 
It should be supported on insulators. 4, Will such a 
wire connecting two houses be a source of danger during 
thunderstorms? A. It would be pradent to employ 
lightning arresters. 5. Are the phonograph and 
the carbon telephone now in the market? A. Yes. 


pipe? A. It is usually owing to a great length of 
pipe between the stove and chimney, which condenses 





escape, 






of fuel and consequently of steam. Which will pull the 


not press on, the weight of the drill press is enough. | 
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(12) G. 8.—To prepare good cider, choose 
ripe, sound apples, sweat them in small heaps for a fow 
hours, and wipe dry, Then grind them, place the pom. 
ace between layers of clean straw, or preferably 
hair cloth, in a suitable screw press, and apply 
the pressure. As the juice rans from the press strain 
it through a hair cloth sieve into a large open cask cap- 
able of holding all the jaice to be expressed in one day. 
In a day, or sometimes less, the pomace will rise to the 
top and grow very thick. When little white bubbles 
break through it draw off the liquid through a spigot 
placed about 3 inches above the bottom, leaving the lees 
behind, The cider must be drawn off into very 
clean casks, and repeatedly racked off until the firet 
fermentation is over, which is known by no more of the 
white bubbles, before mentioned, forming. Ther add 
a gobletful of sweet oil to each cask, fill it up with cider 
in every respect like that contained in it, and bung up 
tight. Sugar or glucose is sometimes added at this stage 
—8 to 15 pounds to the barrel, according to the charac- 
ter of the apples used—eweet or sour. When the cider 
has attained the proper taste, add one quarter to one 
half pound of isinglass dissolved in some of the cider, 
and then about one quarter pound (not more) of freshly 
prepared sulphite of lime (common preserving powder), 
and draw off, after shaking and allowing to settle, into 
very clean barrels, or bottle, The sulphite (which must 
not be mistaken for sulphide) preserves the cider per- 
fectly. 


(18) R. N. asks if ferrocyanide of potas- 
sium is made in this country, and what is the process 
of manufacture, A. Yes. It is usually prepared by 
heating to redness potassium carbonate with dried and 
partially carbonized horn, or other similar nitrogenous 
substance, and iron filings, digesting the black mass with 
hot water, from which the salt is afterward crystallized 
and purified by recrystallization. The proportions may 
be: 100 of potassium carbonate, 400 of nitrogenous coal, 
and 10 of iron filings. The furnaces used are somewhat 
similar to those iJlustrated on p. 33, Wagner's ** Chemi- 
cal Technology.” 

(14) J. B. W. writes: I wish to ask if it is 
a fact generally known that the sun when in partial 
eclipse casts shadows similar in shape to that part of 

the sun not eclipsed; in other words, when the sun looks 

like a new moon all shadows are new-moonlike in 
shape? A. Under favorable conditions the light from 

the sun, shining through a small opening in an opaqve 
body, will form an image of the sun on the surface upon 
which it strikes, When the sunlight falle through the 
foliage of a tree, multiplied images of the eun will ap- 

| pear, These images during an eclipse will, of course, 
take the form of the visible portion of the sun. 


| (15) OC. W. G. writes: I have an old cistern 

| (cemented) about 6 feet deep by 6 feet in diameter 
(round If I pack it with ice will the ice keep, or would 
the heat get at it throngh the ground? It is mostly under 
ground, and in a shady place. The cement is whole and 
good. A. We think this arrangement would not prove 
very economical, You will find mach usefal informa- 
tion respecting the preservation of ice in Nos. 38, 55, 

| 99, arid 11¢ Screntrric Amemican SuPPLEMENT. 


(16) H. A. M. asks: What shall I use to 
black brass, and so that it will not peel when bent? A. 
Dip the articles bright in nitric acid, rinse in clean water, 
and place in the following mixture until they tarn black: 
Hydrochloric acid, 12 Ibs.: ferrous sulphate (copperas), 
1 lb.; arsenious acid (white arsenic), 1!b. When taken 
out, rinse in cold water, dry in sawdust, and polish with 
blacklead or lacquer as desired. 


(17) H. C. W. asks: 1. How shall I melt 
the paraffine to be used as a coating on the plaster of 
Paris cylinder for the phonograph described in Surrur- 
meNT No. 1387 A. Make the plaster quite warm, and rub 
on the paraffine as long as it will melt and soakin. 2. 
I wish to know whether it will make any difference in 
the power of common horseshoe magnets to rivet a num- 
ber of them together? A. A compound magnet is 
stronger than a single one of the same size, but its 
strength is not equal to the combined power of the sev- 
eral magnets of which it is composed when they are 
separated. 

(18) A. M. P. asks: In transmitting mes- 
sages by the teleph long dist , say 100 miles or 
more, ie a battery with electricity used to transmit the 
message? A. A battery is used with Edison's tele- 
phone, Bell's requires none. 

| (19) A. B. asks: 1. What is the difference 

between the actual falling velocity of water and its theo- 
| retical falling velocity? A. Little,ifany. 2 If a broad 
belt pase over two pulleys 12 feet apart, one above the 
| other, and upon this belt at short intervals are fastened 
| buckets similar to flour elevators, and 10 feet from the 
bottom of the lower pulley a jet of water fills these buck- 
ets as they pass, so that the combined weight of the 
buckets from where they are filled to the bottom of the 
lower pulley, where they are emptied, Ils 1,000 pounds, 
and this weight thus acting causes the upper pulley, 
which is 50 inches in diameter, to make 70 revolutions 
per minute when meeting with no resistance, what is 
the horse power of this pulley? Now, if the pulley te 
made to drive machinery, so that its speed is reduced one 
half, the weight remaining the same, is the horse power 
the same, or only one half of what it was in the first 
case? A. The horse power ie the weight in pounds mui- 
tiplied by the distance in feet it moves per minute di- 
vided by 33,000. So that, when the speed is decreased 
to one half, the horse power is diminished in the same 
proportion. 

(20) T. B. L. asks: Will the temperature of 
the inside of a mass of ice fall much, if any, below the 
freezing point, notwithstanding the surrounding atmo- 
sphere may be at zero, or below zero? A. Yes. The 
temperature of the ice under the conditions assumed 
would vary with the temperature of the surrounding air 
in common with other solids of a similar nature, under 
similar conditions. 


(21) M. J. HL. writes: 1. I have tried the re- 
ceipt given in one of your late issues for making gelatine 
moulds for plaster castings. The mould is a enecess, 
but the face of the cast is destroyed by the gine. Can 
you tell me how to overcome this difficulty? A. Coat 
the mould uniformly with a film of oiJ. 2 Could you 
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give a receipt for painting plaster casts, sons to render .. 21,571 | Blectric light.~E. Molerd et al., San Francisco, Cal. | isn Temperatures. 
them impervious to the action of the weather? A. They see > ALD > te citem couene-< . BP a beh | ~—y Ecetric Light 
are warmed and saturated with melted stearine or paraf- see é = . * - the of Electric a Fallacy? 
fine wax. The former is preferable. Soluble glass is . +s -+- 211,496 Knitting machines—O. Twombley, Lake ve N.H.| Galileo's Museum, Fiorence. - 4 
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A very handsome Westley Richards 
Breech-Loading Shot Gun. 


Weight, 8 Ibs. 6 ozs; 10 gauge; central fire; Brazier 
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THE CHALMERS-SPENCE CO., Foot E. 9th St.."New York. Sole owners of the Air Space Patents. 
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Mesers. Munn & Co., in with the p 
tion of the Scrmntiric AmERiIcAN, continue to examine 
and to act as Solicitors of Patents for 

Inventors. : 

In this line of business they have had over TareTy 
YEARS’ EXPERIENCE, and now have unequaled facililies 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 


terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
te procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.—We also send, free of charge. a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents—embracing Canadian, English, German, 
French, and Belgian—will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$%; German, $100; French, $100; Belgian, $100; Cana- 


dian, $50. 
Pp of Patents.—Persons desiring any patent 
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issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 


specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

Acopy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphiet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many and tables important to every pat- 
entee mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 


o MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row, New York. 
BRANCH OF FICE—Corner of F and %th Streets, 
Washington, % 
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